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The Electric Light in 
Remarkable progress has recently been 
ide in this country in the application of 
ctricity to purposes of warfare, and work 
avery high order has been done at the 
a long 


Warfare, 


vernment torpedo station, where 
| elaborate experimental course has been 
ried out. The electric light, especially, 
oming to play a most important part in 
dern warfare, and American investiga- 
s inthis field, many of whom have con- 
uted so materially to its present state of 
velopment, will be interested in the report 
some experiments which took place in 
Solent, England, last week. As a better 
eans of defending the rcadstead an elec- 

search light has recently been erected 
the Spit, near Hurst Castle, opposite the 
edle’s passage, and six gunboats, with 
eral torpedo craft, tried, under cover of 
ht, to effect an entrance from the west- 


ird, without being perceived. The at- 
npt was a faijure, as each vessel was 


tted by the powerful light when miles 

and the guns were all ready when they 
ne within range. Tomake matters worse 
r the attacking flotilla, the smoke which 
y created in profusion, so as to prevent 
ships from being seen, was blown astern 
the wind, and the result was a complete 
tory for the electric light. 
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What One Electric Bell Did. 

\ Cambridge gentleman was asked to buy 
icket to the firemen’s ball, and good na- 
redly complied. The next question was 
iat to do with it. One of his two men 
rvants would probably be glad to use it, 
it he did wish to show favoritism. 
1en it occurred to him that he might buy 
other ticket and give both his servants 
asure, 
Not knowing just how to proceed he in- 
ired of a policeman where the tickets were 
be had. ‘* Why don’t you go down to 

engine said the officer, *‘the 
n all know you.” 


not 


house ?” 


So the old gentleman went to the engine 
but when he entered there was no 
He had never been in such 
place before, but was perfectly familiar 
th the use of electric signals. On the side 
the room there was a button, evidently 
nnected with a bell, and, naturally enough, 
er waiting a minute or two he put his 
imb upon it. 


ise ; 


in sight. 


he effect was electrical in every sense of 
word. From the air overhead—so, at 
st it seemed to the old gentleman in his 
wilderment—men began to rain down, 
mpleting their toilets as they fell. The 
rses rushed out of their stalls, and, in a 
rd, all the machinery of a modern engine 
house was instantly in motion. 
Amid all this turmoil stood the mild man- 
red and innocent old gentleman, who. 
en now, did not suspect that he had 
uched the fire alarm. The men rushed 
pon him for information as to the where- 
‘bouts of the fire, but when he opened his 
mouth it was only to say, in the mildest ac- 
cents . 
‘I should like to buy another ticket to 
the ball, if you please.” 
lhe situation was so ludicrous that no one 
could be angry, not even the men whose 
bap had been broken into, and the old gen- 


tleman bought his ticket and departed in 
peace, 








Infinite Variety of Electrical Applica- 
tions. 

Few persons realize the limitless scope 
of electricity, and the part it is coming to 
play even in our own age. Unused and 
disused water is everywhere coming under 
the yoke of thedynamo. Mountain streams 
in Switzerland, which have never before 
been used for any purpose except that of 
contributing to the pleasure of sight-seers, 
are now supplying power to mills five miles 
distant, and the manufacturers of that 
country are having a great revival. In our 
own country an important utilization of 
power will shortly be carried into effect. 
The ‘‘ Dalles of the St. Louis” are « series 
of cascades some miles in length, over which 
the whole volume of the river precipitates 
itself, a few miles west of Duluth, and the 
total fall is more than 500 feet. It is pro- 
posed, with a single dam at this point, to run 
all the street cars in Duluth, to furnish elec- 
tric light for the city, and to supply a large 
amount of power for other uses. What 


canuot fail to cpen the eyes of the public to 
electricity is 


the marvelous possibilities of 











provement, and that it has not yet begun to | 
exhaust its inherent powers. On the basis | 


of greater developments in the application 
of inventions to the steam engine, Professor 
Thurston predicts that the next generation 
will see it consuming one pound of fuel per 
hour for a single horse power ; that ships of 
20,000 tons will be driven at the rate of 40 
miles per hour; that the American conti- 
nent can be spanned by flying trains in two 
days, and that transportation between the 
cities of the Atlantic and those of the Pacific 
coasts will be so cheap that the general av- 
erage of living will be vastly improved 
upon what exists to-day. 
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Improvements in Police Calls. 


One of the latest improvements that 
has yet been made in the police patrol sys- 
tem is an invention of Charles Plumb, super- 
intendent of the electric department, City of 
Buffalo. The invention consists of a small 
dial placed on the door of the inside call- 
box, which by turning the hand to the 
words ‘‘ Slow ” or *‘ Fast,” as may te desired, 
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the proposal of the Electro-Automatic 
Transit Company, of Baltimore, to construct 
an electric railway that will run at a speed 
of three miles a minute, or 180 miles an 
hour. The morning papers may thus be 
delivered for the breakfast table, and the 
evening papers before supper time at distant 
points. Letters will be delivered almost 
with the promptitude of the telegraph, and 
the mails between New York and Omaha 
will be carried iv a night. Although it is 
intended that at first this railroad shall 
carry only mail and light freight, it is 
the purpose of the managers of the company 
to ultimately adapt the system to passenger 
traffic, 7. e., as the success of the enterprise 
gives the public sufficient confidence in its 
feasibility. 
a 


The Future of the Steam Engine. 


In a recent issue of the North American 
Review, Prof. R. H. Thurston, of Cornell 
University, an authority on the subject of 
steam engines, expresses it as his opinion 
that this invention is capable of vast im- 





will send in the alarm for the wagon as the 
officer wishes. -The value of this improve- 
ment can be better estimated when the pres 
ent plan is described. When an officer 
makes an arrest, and whether the prisoner 
is troublesome and requires watching or not 
he must send in a slow call for the wagon. 
To do this he must draw from his pocket a 
key to the outer door of the patrol-box. In 
unlocking the door his key is automatically 
fixed into the lock of the door. He must 
then take a smaller key, which is attached 
to the larger one by a brass chain, and place 
it in the opposite side of the lock from that 
in which the first key is placed, and this un- 
fastens the first key. Then he takes the 
second key and opens the call-box and pulls 
down a hook, which sends in a slow éall. 
This operation occupies considerable time 
and attention and is difficult when the officer 
must, as in many cases, do it with one hand 
and keep the other on a squirming and 
troublesome prisoner. The opinion of all 
the officers and the heads of the department 
seems to be that the invention is the best 
that could be devised for the purpose. 
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New Features of the Perret Motors and 
Dynamos Mauufactured by the 
Elektron Mfg. Co. 

The chief distinctive feature of these 
machines is in the method of constructing 
the field magnet, whereby the well known 
advantages due to lamination and to the best 
quality of iron are secured, while the cost, 
which has heretofore been a bar to the com- 
mercial use of such magnets, is reduced 
nearly to that of forgings. 

This method of construction is peculiarly 
adapted to machines of small size, and by its 
use their efficiency is greatly increased, as a 
test will show. It may also be used to ad- 
vantage in machines up to ten h. p. and even 
higher, as by the ingenious shape and ar- 
rangement of the plates a magnet of large 
size may be built up of comparatively small 
plates, which are stamped from sheet iron, no 
other machine work being necessary. Eight 
sizes ranging from!; totwo h. p. are now 
on the market. Otbers are in preparation. 

In the #5, } and } h. p. sizes, a magnet of 
the ordinary U shape is used in which the 
plates are so formed and put together that 
the limbs may be swung apart and clamped 
to the face plate of a lathe for winding, after 
which they are swung back and bolted fast. 

Fig. 1 shows one of these motors complete 

Fig. 2 shows the magnet before winding. 

In machines of 'g h. p. and upwards the 


| double horseshoe shape, with consequent 


poles, is used. These are shown in Fig. 38. 
Upon removing the two bolts which pass 
through the yoke, the top half of the magnet 
may be separated from the lower half. 


| Each half is then attached to a lathe or other 











suitable machine and wound by revolving it, 
after which they are put together and the 
bolts, replaced, all these operations being 
very simple and very rapidly done. 

One of the plates of which these maguets 
are built is shown in Fig. 4. Four of these 
necessary to form the complete en- 
closure. See Fig. 5. It will noticed 
that the plates interleave at the yoke, at 
which point their cross-section is enlarged 
and they are clamped firmly together by 
bolts. Little or no magnetic polarity is found 
at the yoke, which shows that the joint is 
good. 

An important feature is the extremely low 
resistance of the magnetic circuit, which is 
due partly to superior quality of iron, the 
use of which is allowed by this construction, 
and partly to the smallsess of the air gap 
between the pole pieces and the iron of the 
armature, which is of the drum type, with 
teeth. In the longitudinal recesses formed 
by those teeth the armature coils are wound. 

This coustruction increases the efficiency, 
allows a large reduction in armature speed 
and improves the regulation. As showing 
this. reference is made to the 1g h. p. ma 
chine (Fig. 3) which weighs, complete with 
pulley, 70 pounds, and has a commercial 
efficiency of 80 to 85 per cent. Asa shunt 
wound dynamo it will generate a current of 
four amperes at 110 volts, when run at a 
speed of 1,800 revolutions per minute. 

The armature is wound with 7,000 inches 
of conductor, which is at the rate of about 
64 inches per volt at the remarkable low 
peripheral speed of 1,500 feet per minute. 
This showing, we believe, to be rarely 
equalled in machines of the largest size. 


are 
be 





2 


ELECTRICAL REVIEW 





August 3, 1889 








It may further be stated of the 14 h. p. 
machine that the drop in electro-motive 
force when run as a dynamo, and the varia- 
tion in speed as a motor, are less than five 
per cent. between full load and no load. 
(See details of Prony Brake test.) 

The motors are usually shunt-wound, and 
on constant potential machines run at prac- 
tically a constant speed, regardless of changes 
in load. In several instances parties requir- 
ing regulation so close that they believed 
compound winding absolutely necessary, 
have been induced to try the Perret shunt- 
wound machines, and have found them to 
fully meet the requirements. 

This superior regulation is due to the fact, 
not always given its full weiglit, that the re 
gulation of a shunt-wound machine depends 
not only on the internal resistance of the ar- 
mature coils, but also to an equal, if not 
larger, degree on the intensity of the field. 
In other words, they lower the internal re- 
sistance of the armature coils, and the lower 
the resistance of the magnetic circuit, the 
closer the regulation. 

This is clearly demonstrated by recent ex- 
periments with a 1 h. p. motor on a 110 
volt circuit, which, with an armature with- 
out teeth, the air gap being ,*; of an inch 
and the internal resistance 11 ohms, showed 
a variation in speed of 15 per cent. between 
no load and full load, while with an arma- 
ture having teeth by which the air gap was 
reduced to ,°5 of an inch, but with the in- 
ternal resistance of armature increased to 20 
ohms, showed a speed variation of only 11 
per cent. The same thing is shown by the 
performance of the 1 h. p. dynamo cited 
above and also by Prony Brake test of 15 
h. p. motor. 

It is, of course, not claimed that the use 
of toothed drum armatures is new, but Mr. 
Perret finds that they possess some decided 
advantages over plain armatures in addition 
to those already stated, as, for instance, posi 
tive driving of the coils secured by winding 
them in the recesses ; also he finds that when 
used with finely laminated field magnets 
they are free from some disadvantages ex- 
perienced in other constructions. It is quite 
certain that such armatures running in close 
proximity to solid pole pieces would produce 
heating effects therein which would be waste- 
ful and very troublesome, to say the least. 
With laminated field magnets all trouble of 
this sort is avoided: 

A strong point in favor of these machines 
is freedom from sparking at the commutator 
provided this is kept in reasonably good 
condition, and the brushes having been once 
set at the non-sparking point require no 
changing under extreme changes in a load, 
A rocker arm for the brush holders is there 
fore unnecessary, and the machine is by so 
much the simpler. The reason for this will 
be readily seen by electricians in the fore 





going description, and lies in the fact that | 


the magnetism of the field is so powerful | 


relatively to that of the armature tbat no 
distortion of the lines of force is produced, 


and consequently the line of commutation | 


remains unchanged regardless of changes in | 


load. 

A prominent electrician connected with 
another motor company was heard to re 
mark after testing some of these machines 
that they were ‘‘ harder to knock a spark 
out of than any he had ever seen.” 

It may be said further that these machines 
have been worked out very perfectly in 
every detail, and a high degree of mechan- 
ical skill is shown in their construction. 

The armature shafts are of high grade 
steel. The bearings are all accurately fitted, 
and are very long in proportion to their di 
ameter, being, in the smaller sizes, of hard 
composition, and in the larger of Babbitt 
metal. 

The commutators, which ordinarily are 
liable to great wear and damage, have re- 


ceived particular attention, being made of | 


a special hard bronze. 
All the motors are provided with switches 
for starting and stopping, and in the larger 


| Paris!’ 


by none, all parts needing attention being 
in plain sight and easily accessible. ‘The 
armatures may be removed for inspection 
or any other purpose, replaced in running 
order in less than one minute. All parts 
are made to standard gauges, and are inter 


changeable. 


PRONY BRAKE TEST 15 H. P 


PERRET MOTOR 


DETAILS OF 


COMMERCIAL 





j 
Brake H. P. SPEED _ ; 
| EFFICIENCY | 
a ———w |— — | 
146 2050 3 | 
185 2048 74 | 
219 2046 745 
250 2044 76 
290 2042 7% 
320 2040 78 
365 2035 79 
100 2080 80 
432 2024 81 
167 2018 815 
501 2010 §2 
535 2000 80 
569 1995 78 | 
600 1990 76 
ee 


And He Was an Englishman, | 

Joshua Rose has been writing some very 
interesting letters to the Scientific American 
regarding things seen by him at the Paris 
Exposition, and in one of these he took oc 








casion to speak of the extent to which | 
American machinery was copied by Eng- 
lish and Continental machine builders, and | 
made a very unfavorable showing, especi 
ally for the former. Now comes one of our 
English exchanges and heaps ridicule upon 
Mr. Rose, calling him our ‘‘Americancritic,” 
‘*the intelligent Yankee,” and ‘‘the great 
Pajandrum,” whatever that may be, and | 
winding up by congratulating itself that | 
‘all American critics are not wrapped up | 
in such utter and monstrous conceit as this | 





Fic, 


representative of the Scientifie American in 
* The joke of all this will no doubt 
be fully appreciated by those aware of the 
fact that Mr. Rose is a thorough English- 
man, born and raised in that country, and 
now living in London, but having been in 
this country sufficiently long to make him 
familiar with American practice in these 
matters.— American Machinist. 

—_—— o2e —— 

* * Capitalists of Des Moines, lowa, 
write they would like to put in an electric 
street railway in Aberdeen if a good and 
satisfactory franchise is furnished them. 


. : . . . | . . . 
sizes the switches are provided with resist- | They are willing to make the investment 
ance coils, an arrangement which is much | for what it is worth in future years, but are 


handier than a separate rheostat. 
In respect to simplicity, they are excelled 


not inclined to pay anything for the privi 
lege of so doing. 


| flowing of water through a pipe in one direction 


Electricity as a Means of Execution. 
FURTHER TESTIMONY IN THE KEMMLER | 
CASE—MR. EDISON’S OPINION. 


The taking of testimony in the Kemmler | 
appeal case was continued last week. One | 
of the first witnesses was Mr. Thos. A. 
Edison, who was called by the State. There | 
was quite a crowd in Mr. Bourke Cochran's 
oftice, where the testimony was taken. In 


| response to questions, Mr. Edison gave his 
| calling as that of inventor, and stated he had 


devoted about 26 years to electricity. He 
was asked the difference between continuous 
and alternating electric currents and said : 

4 —The continuous current is like the continuous 


\ O O } 


ae a 
Fia. 4. 


The intermittent current is like the flowing of water | 
through a similar pipe for a given time in one 
direction, then reversing and flowing in the opposite | 
direction for a given time, and so on. I believe that 
in the Westinghouse dynamo system there are | 
about 150 alternations or reversals of the current a | 
second | 
Q.—What is your opinion of the accuracy of the | 
Wheatstone bridge in measuring the resistance of 
| 

| 

| 

| 





the human body’ A.—It is accurate more so than 
the foot rule for measurements of length. 

Mr. Edison described experiments made 
‘day before yesterday,” which Mr. Cockran 
noted, with an ejaculation of surprise, was 
Sunday, at the laboratery at Orange, upon 


aes 


Fig. 5. 


250 men, employés in the works and 
neighbors. The average resistance, Mr. 
Edison said, was 1,000 ohms, the extremes 
being 1,800 and 660. The tests were made 
by immersing the bands in Leyd enjars, each 
containing an electrode and filled with a 
solution of caustic potash. The potash was 
used to saponify the natural oil upen the 
hands and make contact perfect. 

Q.—It is your opinion that the high figures of 
resistance which have been quoted to us here as the 
results of other experiments were due to imperfect 
contact A.—Yes. there are enormous variations 
caused by the conditions of the skin. These make 
a tendency to high figures. But by overcoming the 
effect of the oil and dirt upon the hands with the 


5 


saponifying potash there is a normal condition 
obtained and a more perfect contact secured. 

Q.—Where is the major part of the resistance in 
the human body: A.—Through the arms and 
breast. I should say that about 15 per cent. of the 
resistance is at the points of contact and the rest 
through the body. 

Q.—What is the law with regard to the paths of 
varying resistance’ A.—The current distributes 
itself according to the resistance, the most going 
where there is the least resistance. 

Q.—Has Harold P. Brown any connection with 
yourself or the Edison Co.’ A.—Not that [know of 

Q.—Can an electrical current be generated by 
artificial means so as to cause death in every 
instance The answer was a nod of the head. 

Q.—Instant death ? A nod 

Painless? Again a nod. 

.—What method would you suggest for the 
execution of criminals’ A.—Put their hands in 
Leyden jars filled with caustic potash, the jars, of 
course, having wires attached from the dynamo. 

Q.—How much current would you use? A.—1,000 
volts. 

.—Any kind of current? A.—No. 

.—What kind ’ A.—Either an alternating or one 
that is very much interrupted. The interruption of 
the continuous current could be obtained by 
mechanical means. 





| boiling water. 


the Wheatstone bridge would 





Why use an alternating current? A.—Because 


it seems that you cantake more of a continuous 
current and not feel it. You could take eight volts 
of the continuous, but three would be as much of 
the alternating as you could stand. 

Mr. Edison told at length of using som« 
muscular tissues in expetiments, and said hx 


| thought there would be a powerful ruch of 


tiuid through the capillary pores, first onc 
way, then another. He said that he had 
made a telephone on this principle, but th« 
lawyers didn’t question him about his opera 
tions. In fact, the lawyers seemed mor 
cautious about the inquiries made of Mr 
Edison than of other experts. 

Q.—How would heat be distributed in the applica 
tion of electricity » A.—It would be radiated {1 
would cause a rise in the temperature of the body 

Q.—Mr. Pope, an electrician here the other day 


| testified that a sufficient current would carbonize a 


man’s body from one end to another; that the mois 
ture at the electrodes would be converted int; 
Is that possible in the use of proper 


electrical apparatus ’ A.—-1 don’t understand. | 


| don’t see how it could be 


Q —In electrical executions, would the burnis 
happen in case death happened instantly » A.—N« 
Mr. Cockran then took Mr. Edisor in 
hand for cross-examination and asked if |< 
could measure the resistance of a piece cf 


| clay filled with a heretogeneous collecticn of 


metals, Mr. Edison said thatif Mr. Cockran 


| gave him the job of measuring a plate of 


zinc one inch square in the centre of a milk 


| of iron he couldn’t do it because he couldn't 


get at it. Mr. Cockran insisted upon bis 
question. Mr. Edison said that the question 


was nonsense, and he couldn't answer it th 
way Mr. Cockran wanted it answered bi 
cause it was nonsense, but he could obtain a 
measure of the whole conglomerate, not o! 
the clay alone, nor of any of the metal: 
alone. 

Mr. Cockran made the point that in the 
measurements of the 250 men just made at 
Orange to determine resistances no man | ad 
been measured twice to see if he varied 
** Are you sure,” asked Mr. Cockran, ** that 
record th« 
same resistance to-day and to-morrow on the 
same body ?” 

‘‘[ think it will be the same,” was Mr 
Edison’s answer. ** But you don't know, 
persisted the lawyer. 

‘* No, but I will try to-morrow,” replied 
Mr. Edison with earnestness. Then there 
was a laugh, the echo of which had 
hardly died when Mr. Cockran asked what 
would happen in case Kemmler should be 
kept on the chair several minutes with the 
current working at him all the while ? 

‘*He would be mummified,” answered 
Mr. Edison. 

‘* Well,” said Mr. Cockran, ‘* that 
new thing. The others have testified that 
he would be carbonized. What do you 
mean by ‘mummified ?’” 

‘* That the fluids in his body would all bc 
dried out.” 

Mr. Cockran got Mr. Edison to say that 
an ampere would be sufficient to kill. ‘* And 
you think a man who would take more to 


Is a 


be killed would be mean and rapacious ?” in 
quired Mr. Cockran. 
‘* Yes,” said Mr. Edison, ‘‘ mean und 


rapacious.” 

Finally Mr. Cockran alluded to the rival 
ry between the Edison and the Westing 
house companies, and asked Mr. Edison if 
there was much affection between him and 


Mr. Westinghouse ; if he loved Mr. West 
inghouse as a brother. There was mor 


than usual stillness, followed by Mr. Edi 
son's answer, *‘ I think Mr. Westinghouse is 


a very able man.” 


Mr. A. E. Kennelly, of Edison's laboratory 
then testified as to the experiments on dogs 
and the recent measurements of men atthe 
laboratory. 

Mr. L. Adams told of his experience with 
lightning as follows : 

‘* While I was at the tea table with my 
uncle, 70 years of age. my wife and thre: 
sons and two daughters on the evening of 
April 10 last, a bolt shot down the chimney 
We had finished supper and had shoved back 
from thetable. My chair was tipped back on 
its kind legs and my fingers were interlocked 
on the top of my bead. The next I knew I was 
in the yard lying inthe rain. One of my sons 
had carried me there after the bolt struck 
me. I was paralyzed for three days and did 
not leave my bed for three weeks. Bly 
uncle and one of my daughters were struck 
and they died. the day after the storm. My 
wife also was struck but she has recovered. 
The same bolt, we found afterward, had 
torn the chimney to pieces in the attic 
broken the dishes on the table and scat 
tered the knives and forks, struck three trees 
near the house and split a log to pieces in a 
woodpile 20 feet from our front dor. 

‘*T never knew what hit me,” Mr. Adams 
continued. ‘‘ From its marks left on my 
body I found that the bolt had struck me on 
the head, and the electrical fluid ran down 
each arm to my breast, where it divided 
again and a part skipped over my abdomen 
on the left side and striking my thigh ran 
down my left leg and passed off at the heel, 
tearing the shoe to pieces. Part of the 
charge went down my right side, skipping 
the abdomen also, and jumped from right 
knee to the floor, doing no damage to me 
below the right knee. I got a bad burn also 
on the back of my neck. 

Q.—Did you suffer much after you were struck by 
lightning * A.—-I suffered frightfully. 





August 3, 1889 





Dr. Cyrus Edson, of the Board of Health, 
was called by Deputy-Attorney General 
Poste. Dr. Edson said he knew a good 
deal about electricity, having witnessed ex- 
periments with it and used it in his practice. 
He took part in the experiments on dogs in 
the School of Mines. He described these 
experiments anew. 

[wo dogs,” he said, ‘‘ died at once un- 
der the heavy charge, but one did not die at 
on because we wanted to experiment on 
1 feeble current, and increase it gradually. 
[he dog was thrown into convulsions, and 
is the persons present seemed to he moved 
by the animal’s sufferings it was at once put 
jut of its misery by a powerful shock.” 

srutal, brutal!” exclaimed one of the 
spectators, 

You are a vivisectionist ?” 
y-General Poste. 

have done a good deal in that }ine,” 
suid Dr. Edson. 

( Did you dissect the dogs’ A.—Yes, one of 
the They were all dead, killed by electricity. 
4 e cause of death to be discovered was that the 
he had stopped beating while contracted. 

Do you think death could be brought about 
i! ially without pain. A.—Yes. 

How much electricity would be required to 

man’ A.—Less than half an ampere. 

How much voltage? A.—Six hundred or 700 


queried At- 


Referee—A witness has testified that a per 
sé ight be suspended by the feet from an electric 
wire through the current contracting the 
n es of the feet and making them prehensile 
) i think that possible? A.—No. 

Mr. Cockran--What is the cause of death by 
city? A.—I think it is a paralysis of the 
enters, but I don’t claim to know 
in fact, you don’t claim that you are discuss 

r exact science’ N-no, I don’t think elec 
is an exact science now. 

You would not be astonished if at some time 

ffect of an earthquake could be produced at 

vy electricity’ 4 , 
\nd with regard to the human body the sci- 

s equally undeveloped? A.—Hardly so far as 
I think we know that electricity will kill if 
ly applied. We know that because animals 
een killed under certain conditions. 

Ah, but could you, by seeing what would be 
o an animal, tell certainly what would hap 
i man’ s 


Rudolph A. Witthaus, Professor of 
( \istry and Physics in the University of 
the City of New York, testified that he did 
gree with Dr. Saches,who had declared 
th! death resulted in electrical cases from a 


No. 


oO 


chemical change in the blood. He pro- 
d to state reasons for his belief in 


1age so technical that when be had fin- 
ish d and Attorney-General Poste asked 
| er Cockran if he wanted to cross ex- 
the witness, Mr. Cockran said, ‘* 1! 
vould if I bad understood a word he had 
heen saying,” and then addressing the wit- 


Prof. Saches has his theory about this busi 
4A.—Yes 
And you have yours’ A. 


Cockran—I congratulate you both. [Laugh 


‘ aa ve 
A Horrible Experiment. 


ler the above heading the New York 
‘ ditorially comments as follows on the 
rica] execution situation : 

s hard to conceive of a more horrible 
riment than that which will be made or: 
Kernmler, if his sentence of death by elec 
t y is carried into effect. 

a secret place, he will be compelled to 
vo through a process of mental and moral, 
i t also, bodily terture, and nobody can 
for tell how long it willlast. Instead of the 

iangman of ancient and odious memory, 

will be required for Kemmler a force 
ectrical executioners. 


cording to the explanation of M1. 
Brown, the deviser of the killing machine. 
it . of such intricate construction and its 
tienipulation is so complicated and delicate 
th! only expert electriciaus will be compe- 
te’ to operate it. Prison attendants may 


( the condemned man from his cell to 
t cret place of experimenting. and they 
n pinion his arms and strap him to the 

but the rest of the job will be scien 
ui ind expert electricians, two or more, 
Wi’: have to perform it. They must put on 
tt ‘lmnet, arrange the sponges, see that the 
p of dentist’s rubber is properly wound 
ir tind the head, pour in the chemical solu- 
and test the resistance of the subject 
experiment with the Wheatstone 
bridge. As they will not be experimenting 
ons dog, but on a human being like them- 
selves, they are not likely to enjoy the busi 


is true that here and there has been 
fe 1 a Sheriff of a quality so coarse that he 
saved a few dollars by banging a man 
hiniself instead of hiring a professional hang- 
Invn ; but to the credit of human nature, the 
number is small. The business of hangman 
is profitable, and under the law it is necessary, 
ind vet it is hard to get any competent man 
to go into it; and when one is found he 
usually travels from_place to place, perhaps 
from State to State, to do his detested work, 
few are his competitors. Men shrink 
away, women turn pale, and children are 
terrified when they encounter a known hang- 
man 


Z 


Yet Mr. Brown’s machine can only be 
)perated properly under the immediate di- 
rection of educated men, expert electricians. 
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! 
If the experiment is to be made on Kemmler | 
it must, of course, be conducted by men so | 
equipped with the assistance of experienced 
subordinates. 
In order to demonstrate the efficiency of | 
his machine against hostile professional criti- | 
cism, of course Mr. Brown himself will be 
obliged to superintend the job ; but we doubt | 
very much whether he will find many 
volunteers among electricians to assist him 
at his horrible work. 


Sei hgh 
Mr. Brotherhood’s Three-Cylinder En- 
gines at the Paris Exhibition. 

To our progressive contemporary Jadus- 
tries, of London, we are indebted for the 
illustration of the Victoria dynamo and 
three-cylinder engine now on exhibition at 
the Exposition Universelle, Paris. Two pur- 
poses for which these are supplied are shown, 
both naturally being intended for use on 
shipboard. In the one case the engine is 
shown arranged to drive a dynamo, as sup- 
plied by Mr. Brotherhood for use in torpedo 
boats. The dynamo in question is of the 
Victoria type, and is intended to supply 40 
amperes at 60 volts when running at 700 
revolutions per minute. 


The engine, which 
it will be seen is coupled direct to the dy- 
namo, has 3-in. cylinders, and is intended to 
work at 700 revolutions per minute. The 
weight is seven cwt. The other exhibit is a | 
5-in. three-cylinder engine, arranged to drive 
a 60-in. fan for ship ventilation. 


—_ - «=e 

Belfast, Xe.—The Consolidated Gas and 
Electric Light Company has been organized 
with the following named gentlemen chosen 
directors: A. K. Pierce, Charles Baker, A. | 
A. Howes, Richard H. Moody, 8. Gregor 
Doran, E. R. Pierce, J. H. Quimby, W. B. 
Swan, ©. B. Hazeltine, Nicholas R. O’Con 
nor and N. F. Houston. W. B. Swan was 
elected president, and Jobn H. Quimby sec- 
retary and treasurer. They propose the | 
‘* manufacturing and selling of gas and elec- 
tricity for beat, light, power, and manufac- 
turing of gas and electric apparatus and 
operating electric motors and other electric 
apparatus.’ The capital stock was placcd 
at $40,000, shares at $50 cach. 





Milwaukee, Wis.—D. M. Benjamin, Fred 
N. Finney and Frank G. Bigelow are the 
incorporators of the Edison-Villard [lumin- 
ating Company, which applied to the 
Common Council for a franchise. The ob- 
ject of the company, as stated in the articles 
of incorporation, is to manufacture electric 
light machinery and to maintain an electric 
light plant in this city. The capital stock 
of the company is $500,000, divided into 
5,000 shares. The incorporation of these 
articles is the result of the visit of D. Pres- 
ton Hicks, of New York, to this city. 

New York.—The Standard Recorder Com 
pany, formed by Norvin Green, Logan C. 
Murray, Thomas L. Watson, and John Jay 
Knox, of New York, and Henry G. O'Neil, 
of Louisville, Ky., and John Gilmour, of 
Owenboro, Ky. They propose to acquire 
and sell patent rights, to manufacture, sel), 
and lease apparatus and devices for printing, 
numbering, stamping, registering, and 
issuing tickets of all kinds, and for caleu- 
lating, recording, and registering financial 
and all other transactions. They will locate 
in New York. The capital is $500,000. 
Norvin Green is named as president and 
general manager, and John Gilmour, secre- 
tary and treasurer. 

eeaneas gamma 
The Erie Telephone Company. 

It is reported from Lowell, Mass., that the 
board of the Erie Telephone Company has 
completed negotiations with the American 
Bell Company for a perpetual contract for 
the Cleveland and Southwestern Companies, 
on a basis entirely satisfactory to both 
parties. This gives the Erie a perpetual 
right for the entire territory. The terms of 
the contract for all the sections are given as 
follows : 

Northwestern Telephone Exchange Com- 
pany—American Bell to own 30 per cent. of 
the stock, Erie 70 per cent., American Bell 
Company waiving participation in dividends 
until January 1, 1890. 

Cleveland Company—American Bel) will 
own 35 per cent., Erie Company, 65 per 
cent., the American Bell waiving participa 





THREE CYLINDER ENGINES VICTrORIA 


Binghamton, N. Y.—A new local tele- 
graph company has been organized in this 
place under the name of the ‘‘ Standard.” 
Its lines connect several private houses and 
business offices in this place, Lansboro and 
Oakland. The following are elected officers : 
President, A. W. Cook ; vice-president, B. 
James ; secretary, F. Nicholson ; treasurer, 
J. Gibbs ; superintendent, H. E. Blackburn ; 
assistant superintendent, J. Barnes. 


Albany, N. Y.—The Fort Madison Light | 
Company, capital, $300,000, and the Fort 
Madison Water Company, capital, $200,000, 
both to operate in Fort Madison, Iowa, are | 
incorporated with these trustees: Dudley 
Betts, Joseph Watson, New York ; Charles 
8. Kehan, William 8. Cole, Joseph M. Don- 
ovan, John F. Foley, Eugene A. Dyke, all | 
of Brooklyn; Hugh M. Gilligan, Plainfield, 
N. J., and William Wheeler, Bogota, N. J. | 


, tion 


DyNAMo AT THE PARIS_EXHIBITION, 


in dividends until January 1, 1890. 
Should special funds above earnings be re- 
quired for new construction or underground 
work, the American Bell will contribute 35 
per cent. toward costs. It will also con- 
tribute 35 per cent. toward the cost of the 
new Cleveland switch, which has already 
been paid for by the Erie. 

Southwestern Company—American Bell 
will own 30 per cent. of stock, Erie 70 per 
cent., and Bell waiving dividends until June 


1, 1889. The American Bell Company also 
make the Erie a handsome cash eoncession. 
The average per cent. of the stock for the 


| entire perpetual contract is 3125, based upon 


present earnings of the company of four 
per cent. The dividends can be maintained 
after the American Bell participates in 1890. 
Should the company not increase its earn 
ings one dollar, the dividend paid in No- 
vember, 1891, after the American Bell pro- 
portion participates, in the southwestern 
section, would be at the rate of 314 per cent 











Toledo, Ohio..—The Toledo Electric Rail- 


way Company, Toledo ; 


$50,000. 


capital stock, 

Fostoria, Ohio.—The Fostoria Light and 
Power Company, Fostoria; capital stock, 
$100,000, 


Canton, Mass.—The Canton Electric Com 
pany; M. F. Morrell, president; H. N. 
Bates, treasurer ; capital, $25,000. 


Albany, N, Y,—The Alexandria Bay Elec 
trie “Light Company are arranging to 
capitalize with a stock of $10,000, 


Boston, Mass.— A charter has been granted 
the Massachusetts Pulsion Telephone Com 
pany, of Boston ; W. F. Johnson, president: 
W. E. Peabody, treasurer ; capital, $10,000 


Chicago, I1l.—The Merchant’s Light ard 
Power Company, of Peoria, to furnish light, 
power and heat ; capital stock, $35,000 ; in 
corporators, B. F. Singer, Joe Burks, K. C 
Pardee and others. 


Jonesboro, Ga.—In Jonesboro, B. Dillon 
and others have incorporated as the Jones 
boro Electric Light, Heat and Co.. 
with Marcus Berger, president; J. B. Dillen 
Jos. Dixon and J. W. Perkins, directors 
The capital stock is $10,000. 


Power 


Chicago, Ill.—The Chicago Electric Bat- 
tery Company; to manufacture and sell 
electrical secondary batteries, primary bat 
teries and other electrical apparatus ; cap- 
ital stock, $300,000; incorporators, Fred. 
W. Stewart. H. S. Waldron 
W. Wylie. 

Pittsburgh, Pa.—The Duquesne Electric 
Railway Construction Company, of Pitts 
burgh ; capital $600,000 ; the stockholders 
and directors are Wm. J. Hammond, John 
V. Patton, Wm. J. McElroy, Wm. E. 
Tustin and Wm. J. Hammond, Jr., all of 
Pittsburgh. 


and George 


Chicago, Il],—Chicago and Cicero Water, 
Light and Power Company, of Morton 
Park ; to furnish water, light and power 
for domestic, manufacturing and all other 
purposes ; capital stock, $50,000 ; incorpor- 
ators, Frank Sayre Osborne, M. H. Burgett 
and Henry R. Pebbles. 


Pittsburgh, Pa.—Fifth Avenue, West 
End and Crafton Street Railway Company, 
of Pittsburgh ; capital, $18,000. The 
will be operated by electric power. The 
stockholders, are also the directors, 
are Ross J. Beatty, John W. Magnus and 
C. L. Netting, Jr., of Pittsburgh, and Wil- 
liam J. Post, of Ingram Station. 


Wakefield, Mass.—The People’s Electric 
Light and Power Company has been organ 
ized, and the following officers were elected : 
President, Edwin C. Miller; directors, 
Edwin C. Miller, Richard Britton, William 
E. Rogers, Geo. W. Harrington, J. Fred. 
Parker, Joseph Connell, Frank A. Clapp ; 
treasurer and clerk, Chas. Williams. Thx 
capital stock is $10,000 in shares of the value 
of $100. There are already 31 subscribers 
to the stock. The treasurer was authorized 
to open a subscription paper to the public, 
but not more than five shares will be sold to 


any one person, the idea being to make it a 
genuine people’s company. As soon as the 
stock is subscribed for, the company will 
petition the Selectmen for a franchise and 
negotiations will be opened with the Wake- 
field Water Company looking to room and 
power. 


road 


who 


—_> —— 

* * The below named oflicers of the Elec 
tric Motor and Power Company, Manchester, 
N.H., have been elected : President, Stilson 
Hutchins ; treasurer, George L. Wright, 
clerk, Joseph W. Fellows ; directors, Stilsor 
Hutchins, George L. Wright, John M. Corse, 
Charles A. Busiel, Joseph W. Fellows. 
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EDITORIAL ANNOUNCEMENT 

Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 

Cm No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning thetr business 
which will be of interest to the public. We 
make no charge for publishing ners. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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Our satiaudiiien contemporary, Texas 
Siftings, hinges a joke on the appearance of 
of a ‘‘ coon hole in the ground.” The rac- 
coon hunter of the REvrEw never knew be- 
fore that this interesting animal was in the 
habit of burrowing. Possibly the black- 
footed Texas species, Procyon Hermandezii, 
is that kind of a coon; the Procyon lotor of 
the North is generally supposed to house 
himself and family in a hollow tree trunk. 





The Review received two anonymous 
communications this week. They were 
meritorious, but until the writers send us 
their names they will remain carefully en- 
sconced in dark pigeon holes. There is an 


announcement at the the head of these 
columns that should convince our readers of 
the futility of sending in matter unaccom- 
panied by the name of the author. 





The Cleveland Te Skates ‘Shoes. 
Cleveland, Ohio, has been granted official 
permission to begin the construction of its 
conduits. The company will begin to break 
ground next week. 





Our readers will welcome the poet who 
comes with the dynamo as his theme. His 
first song appears on another page, and 
comes from Baltimore, the present home of 
the first practical dynamo manufactured in 
this country. 





Col. H. C. Davis, former president of the 
Electric Club, and widely known in electric 
light circles, returned from London on the 
“Umbria” Sunday, and will make his head- 
quarters in the Equitable Building with his 
son, Mr. Chas. Davis, the electrical engineer. 





The people of the country are expectantly 
waiting for electricity to bring them rapid 
transit—say 200 miles an hour. There area 
good many fairy tales appearing just now in 
relation to such wonderful speed—but elec- 
tricity can, no doubt, furnish it if the run- 
ning gear can be made to stand it. 


A letter from Chairman Benjamin Rhodes 
states that he has assurances of a large 
attendance at the Niagara Falls Convention, 
to be held next week, as well as an exceed- 
ingly interesting exhibit. Al] our readers 
interested in electric light and electric power 
should make it a point to be present at this 
meeting of the Association. 


Mr. T. A. Edison has been granted a re- 
hearing in the case of Chief Clerk Pope, of 
the Canadian patent office, who declared his 
patents in the Dominion were invalid. The 
rehearing will be before Hon. John Carling, 
Minister of Agriculture. It was agreed that 
the same argument should stand, but the 
advisability of hearing new evidence is now 
under consideration. 


The preliminary work of the International 
Exposition has been wellcommenced. Mayor 
Grant, with characteristic promptness, has 
started the good work, and at a called meet- 
ing at his office was authorized to appoint 
committees on finance, legislation, site and 
buildings, and permanent organization. The 
electrical industry will be one of the most 
potent and interesting factors in the success 
of this great Exposition—a fact that the 
gentlemen at the head of the movement 
should not, and we are sure will not, be 
slow to appreciate. There is no industry in 
the world to-day that is more progressive or 
important that the electrical. 


At a meeting of the directors of the New 
England Telephone and Telegraph Com- 
pany held July 24th, a dividend of 75 cents 
per share was declared, payable on Thursday, 
August 15, 1889, to stockholders of record at 
the close of business on Wednesday, July 31, 
1889. The transfer book will be closed 
from August 1, 1889, to August 14, 1889, 
both days included. This company, under 
the able management of Col. J. N. Keller, 
has come out into the circle of dividend 
paying companies, and the energetic man- 
ager is deserving of full credit for what he 
has accomplished. In this work Treasurer 
Boynton has been a valuable assistant. 


The Cushman Telephone Company has 
finally given up the ghost, and wil] now dis- 
appear from telephonic records. At Chicago, 
July 24th, a final decree was rendered by 
Judge Blodgett, in the Federal Court, in the 
long-pending litigation between the Bell and 
the Cushman Telephone Companies. The 
Bell Company brought two suits against the 
Cushman Company for infringement of 
patent. The decree in both suits is against 
the Cushman Company. A fine of $1 is 
assessed against it, and it is ordered to turn 
over all its telephones to the Bell. If there 
are any more infringing telephone companies, 
the Bell would, no doubt, like to hear from 
them. Just now the supply seems to be ex- 
hausted. 
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Scranton is to be connected with the 
American Bell Telephone Company’s long 
distance system, which will place the ‘‘elec- 
tric city” on speaking terms with New York, 
Philadelphia, Boston, Buffalo and other far- 
away Cities. 

In 1868 the average charge per message 
was $1.04. In 1888 the average charge was 
31 cents. In 1868 the average profit per 
message was 41 cents. In 1888 the average 
profit was 8 cents. There are now about 
20,000 miles of telegraph line not owned 
by the Western Union. These statistics 
effectually disprove the popular charge that 
the Western Union, by absorbing rival lines, 
secured and exercised the power to advance 
rates. Instead of advancing, the company 
has steadily decreased rates, until now rates 
are less than in England, where the Govern- 
ment controls the lines and claims to charge 
no more than the cost for the transmission 
of messages. 





Dr. Norvin Green, president of the West- 
ern Union Telegraph Company, has written 
an able protest against the action of the 
postmaster-general in asking that the Gov- 
ernment be charged one mill a word for its 
telegraphic service. It would cost the com- 
pany, it appears, from seven to ten cents to 
deliver the messages that the postmaster- 
general proposes to pay one cent for. We 
think the wise thing for Mr. Wanamaker to 
do is to admit the ability of this Government 
to pay living prices for services received, 
and to put the rate back where it was 
before—to one cent a word. 


There are a number of learned editorials 
appearing in our country exchanges, ap- 
parently explaining to their readers the 
meaning of electrical terms and showing 
what electricity really is. This deluge of 
information is evidently inspired by the 
testimony in the Kemmler case, the testi- 
mony in many cases furnishing the iofor- 
mation so generously given his readers by 
the rural ‘‘ moulder of public opinion.” As 
a rule, the non-electric editor does very well, 
only occasionally causing a smile when he 
compares a volt to an inch, or an ohm to a 
kick of a mule, and writes learnedly of 
‘‘amphires” and ‘‘alterating” currents in 
a zealous effort to make the matter clear 
to his readers. One writer suggests that all 
kinds of criminals be experimented on until 
we get a basis from which to calculate for 
future executions—to find out how many 
ohms resistance a red-headed (and, very 
probably, red-handed) criminal with blue 
eyes carries around with him ; how many a 
bald-headed, black-eyed sinner usually bas 
with him ; how many a full-whiskered and 
bespectacled lean man would have, as com- 
pared with a hook-nosed 300 pound villain 
with a well tanned skin! The idea is not 
without merit! It might take some time 
to get enough data to answer for all time 
and all cases, but that need not deter the 
wise men who foisted this obnoxious and 
sensational law in such unseemly haste on 
the ne State. 





DEATH OF GEORGE 8S. LADD. 

Mr. George 8. Ladd, of San Francisco, 
Cal., died of dropsy in London Jast Sunday. 
Accompanied by his wife he had gone 
abroad hoping to be benefited by the change, 
but the improvement was only temporary. 
Mr. Ladd was one of the leading telephone 
men of the country, being president of the 
Pacific Bell and the Sunset Telephone Com- 
panies, in both of which he was a large 
stockholder. 

His friends were numerous, his genial pres- 
ence was always welcome, and he will be 
greatly missed, not only in electrical circles 
of the country, butin the social and finan- 
cial circles of his state. 

Mr. John I. Sabin, who has been asso- 
ciated with Mr. Ladd for many years, was 
in New York on his way to see Mr. Ladd, 
when he received news of his death from 
President John E. Hudson, of the American 


Bell Telephone Company, whois in London. 
Mr. Sabin will remain in New York until 
Mrs. Ladd returns with the body, and will 
not go to London as he first intended. 








WHAT OUR ENGLISH FRIENDS 
THINK. 

The investigation in New York in the 
case of the murderer Kemmler, as to whet! er 
or not electricity can be relied upon to cause 
a prompt and painless death, is being 
watched with considerable interest in Ton 
don. A correspondent of the Pall Mull 
Gazette writes to that paper to say that what- 
ever doubts might exist in America, killing 
by electricity has been reduced toan *‘absolute 
scientific certainty” by the experiments of 
Dr. B.W. Richardson in his ‘‘ model abattvir 
at Croydon.” It would certainly be reduced 
toabsolute certainty here, given the *‘ moi] 
abattoir” and time enough. A furnace at 
white heat would be ‘‘ certain” also ; no 
ordinary criminal could be expected to sur- 
vive roasting. 

NEW BOOKS. 
Proceedings of the National Electric Light 

Association.—Chicago, February 19. 20 

and 21, 1889. 

This book has just been issued from ti 
press of Modern Light and Heat. It con 
tains a list of the officers and members of 
committees and verbatim report of the Ch 
ago Convention of this Association. A lis 
of members and of all visitors to the con 
vention, with addresses, is published. The 
proceedings have been carefully edited and 





very thoroughly indexed by the secretary 
and treasurer, Mr. A. V. Garratt, and as a 
whole comprise a valuable addition 10 
electrical libraries. 


ITINERARY OF THE SPECIAL TRAIN 
10 THE NIAGARA FALLS 
ELECTRIC LIGHT 
CONVENTION. 

For the accommodation of the delegatis 
from New York State, the special Pullman 
train, which will leave the foot of Chambers 
street, New York, for Niagara Falls, at 
nine o’clock A. M., Monday, August 5, will 
stop to take on passengers at the following 
points: Port Jervis, at 11.40 a. M.; 
hanna, at 2.50 P.M ; Binghamton, at 3.80 

; Owego, at 4. 20 P.M.; Elmira, at 5.05 
p.M.; Hornellsville, at eae P.M., and East 
Buffalo, at 9.25 p.m. 

Gentlemen and their ludies who find it 
more convenient to board the train at th 
above named points can do so by sending 
one dollar and a half to cover their Pullman 
seats, to the Headquarters of the National 
Electric Light Association, 18 Cortlandt 
street, New “York, or to the office of th 
ELECTRICAL REVIEW. 
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THE CONVENTION PROGRAMME 

The programme fog the Niagara Falls 
Convention of the National Electric Lig!it 
Association, to be held at the Internationa! 
Hotel, Niagara Falls, N. Y., August 6, 7 
and 8, is announced by the Secretary. The 
National Committee on State and Municip: ! 
Legislation will report through its chairms 
Mr. A. R. Foote, on the favorable and w: 
favorable legislation in this country touc! 
ing the electric light and power industry 
The Committee on Harmonizing Electric 
Light and Insurance Interests will report 
through its chairman, Mr. P. H. Alexand: 
giving very complete statistics on the fire 
loss on electric light stations, and reco 
mending measures by which insurance rates 
on stations may be towered. There will !» 
several Other committee reports on vit:l 
questions, Dr. Otto A. Moses will address 
the Convention on the recent movement to 
introduce the use of electricity as a means 
of legal execution. Some of the p.pers to be 
read and discussed are as follows : ** Electric 
Street Railways,” by George W. Mansfield 
‘Methods of Arriving at the Cost of the 
Products of a Station,” by A. J. De Camp ; 
** An Ideal Station,” intwo parts, mechani 
cal and electrical, by Marsden J. Perry and 
John T. Henthorn ; ‘‘ The Economic Size of 
Line Wire,” by Benjamin H. Rhodes ; ‘Sta 
tion Accessories in the Shape of Measure- 
ing Instruments,” by C. C. Haskins; ‘* The 
Value of Economic Data to the Electric In- 
dustry,” by A. R. Foote; ‘‘ The Develop- 
ment and Progress of the Storage Battery, 
by William Bracken; ‘* The Theoretically 
Perfect Arc Light Station,” by M. D. Law ; 
and ‘The Electrical Transmission of 
Power,” by Prof. E. P. Roberts. 
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BLECTRICAL NEWS 


Boston, Chicago and Other Points. 


OUR CHICAGO LETTER. 


The Club.—The Electric Club’s banquet 
und formal opening, tixed for the 1st of 
August, will be a grand and gay affair. The 
whole of the building and all the upper part 
ot Kinsley’s, including that genial smiler, 
belongs to the Club for that occasion. All 
his ‘culled pussons,” all his service, of 
whatever nature, will be the property of the 
lub from early in the evening till we all go 
home in the morning. 

(here will be music and dancing, and 
flowers, and cards, and billiards, and chess, 
for those who desire, and there will be gaiety 
for all. 

\ general reception committee is com- 
posed of A. Kempt, chairman, Prof. Badt, 
Geo. O. Fairbanks, W. H. McKinlock, D. 
P. Perry, B. E. Sunny, E. Baggot, C. H. 
Wilmerding, E. M. Izard, G. C. Bailey, W. 
G. Halm, C. M. Barclay, F. G. Beach and 

I. Wilson. 

, sub-committee, Wilmerding and Sunny, 
wii! look after the comfort of distinguished 
vucsts, and another whose duty it will be to 
atiend to the proper seating of ladies and 
ve.tlemen comprises Messrs. Beach, Izard 
an! MeKinlock. 

C. Haskins, C. J. Hamlin, G. M. 
Sivith, W. G. Halm, C. E. Stockwell and 
i Taylor form the introduction com- 
m ee. 
E. Degenhardt, Fred. DeLand, Will. 
A. Stiles, George Cutter and W. Hillack will 
look after the music. 

Stedman, Will. J. Buckley, J. H. 
Ghoest, C. E. Gregory and Frank Butter- 
worth will take proper steps to encourage 
dancing, and 

H. Brown, A. H. Lewis, M. A. Knapp, 
WB. Pearson and F. W Cushing will pro- 
vide amusements of a miscellaneous char- 
af r. 
he invitation contains an inclosure, one 
cliuse of which should make everyone feel 
that it is his reception as much as anyone’s, 
whatever may be his station: ‘‘ Come in full 
dress or not, whichever pleases you best, as 
the affair will be entirely informal. But be 
sure and come.” 

‘hey will all be there, and have a good 


fine. 
An Electrical Sluiceway.— William Sharpe, 
at clectrician at Oakland, Cal., on Wednes- 
d undertook to open a wire which he 
supposed to be ‘dead. The breath was not 

if its body, as William discovered. He 
tapped a current of 20 amperes, at a pressure 
of 600 volts, and laid down. After resting 
i few moments he got up, and declared he 
fel! no evil results from being made a con- 
ductor of. 

Phrenomemotelegraph.—An anecdote is 
going the rounds, of a Western merchant 
who couldn’t remember an important visit- 
ors name. It wasn’t in his hat, and it 
wasn't on the pen wiper handle to his shirt 
front, and the situation was becoming em- 
barrassing. The Western man finally ex- 
‘used himself, saying he must send a tele- 
gram he was near forgetting. It read: 

\Vhat is the name of Jenkins’ head man. 
Is here. Can’t recall it.” 

lfalf an hour of embarassment, and it 
came: “ Simpkins.” 

By the way, Simpkins,” said the relieved 
party, ‘“‘let’s go and lunch,” and Simpkins 
kuows nothing more than the lad who did 
the messenger work between David and 
Jouathan so long ago. 

Real Estate and Banking.—The Edison 
Company here has made a loan on its prop- 
erty, 180 and 182 Monroe street, of $100,000 
for x term of five years. When the property 
Wis purchased the company gave a trust 
deed for that amount, and when this became 
due the company, although abundantly able 
to do otherwise, chose to pay the note in this 
Way rather than meet it with cash. The 
interest rate on the loan is five per cent. 

Leaf by Leaf.—The Cushman Telephone 


Company has been perpetually enjoined in 
the case of the American Bell and the Cen- 
tral Union Telephone Companies against the 
Cushman and Service Telephone Company, 
D. ©. Boley, C A. Plautz, CU. S. Owen, G. 


R. Davis and others. By an agreement be- 
tween the parties the defendants consented 


toa clause in the order commanding them 
to deliver all the infringing instruments to 
the Clerk of the Court to be by him turned 
over to the complainants, and the complain- 


ants waived all but nominal damages. 
Frank Knight can have another bonfire now. 
How that man is cultivating his organ of 
desiructiveness 

Storms.—The west is full of storm cen- 
ters, and hardly a day passes but a death by 
lightning occurs. Dakota has been doing a 
very general electrical execution business. 
On the 19th, at a point about seven miles 
West of Sturgis, Dakota, Mr. Laysler, a 
young man, was killed ; the house took fire 
and burned completely. A child was 


severely shocked at the same time, but will 
A residence was struck and badly 
damaged at Sturgis, while a mile and one 


recover. 





half distant a school house was badly 
wrecked by a discharge from heaven's bat- 
tery. Almost no end of cattle were killed, 
and the money loss will reach thousands of 
dollars. 

Northern Kansas, too, had a touch of the 
same storm, accompanied by high winds 
which prostrated light frame buildings, 
washed out culverts and carried off some 
bridges. Small grain crops were injured, 
but no lives were lost. 

West Virginia caught it the same day, 
and the storm is put down in the minds of 
the future ‘‘ oldest inhabitant” as the fiercest 
and most destructive to life and property 
ever known in that locality—the Little Kana- 
wha Valley. A cloud-burst made it inter- 
esting for people who had heard about 
Johnstown. The valley of Pond Creek 
filled from hill to hill, and carried every- 
— before it. Many perished in the 

oO 


Monkey Work.—A gentleman on Lasalle 
street has a constant potential motor running 
a fan in his office. One of those lightning 
letter carriers called messengers came in 
with a note, and while my informant was 
reading the note, the blue monkey with red 
trimmings caught sight of the motor. He 
put a finger on one brush. It didn’t hurt, 
and he found that by pressing down on the 
tail of the brush, he made it spark. Then 
he took hold of both brushes and made it 
spark in two places, which ended the show, 
all but the applause, which the monkey, 
like Blind Tom, gave himself. The shaking 
up did him good, and the fingers will get 
well, but his memory was not injured in the 
least. He is no longer near-sighted, and 
don’t care whether the ‘‘dolgoned” thing 
sparks or not. 

Multum in Parvo.—That’s what the school- 
marm found in Johnny’s pocket, and re- 
minds me that the Central Electric Com- 
pany, at 42 Lasalle street, has just issued 
one of the most complete catalogues of 
everything in the line of electrical appli- 
ances, materials, tools, etc., that I have ever 
seen. Three hundred and thirty-six pages 
of octavo matter, with valuable tables and 
formula, and interspersed with over 1,000 
fine illustrations, make a perfect electrical 
picture book of it; and the patron who 
doesn’t see what he wants in that aggrega- 
tion, might about as well make his will and 
stop breathing—for it’s there if it is any- 
where. 

Okonite.—By the way, in the past week, 
Will. McKinlock told me he has sold over 
half a million feet of okonite, and that 
undertaker’s wire is a drug in the market, 
except very, very far back, and away from 
healthy civilization, where the turnpikes are 
corduroy and the people burn corn and hay 
for fuel. > ©. Ht. 

Chicago, July 27, 1889. 


OUR BOSTON LETTER. 


Meeting of the West End Company. — One 
of the most important meetings in the history 
of the West End Street Railway stock- 
holders was held Thursday to consider and 
act upon the proposition of authorizing the 
directors to petition the board of railroad 
commissioners for leave to increase the 
capital stock by the amount of $4,500,000 to 
be used in further introducing and _ perfect- 
ing the electric system of motive power. 
President Whitney made an able address ex- 
planatory of the plansand aimsof the manage- 
ment, and the following motion of Mr. Henry 
D. Hyde, counsel for the company, was un- 
animously carried: ‘* That the directors be 
and they are hereby authorized to petition 
the board of railroad commisioners for leave 
to increase the capital stock of the company 
beyond its present authorized capital stock 
by the amount of $4,500,000, divided into 
90,000 shares of common stock, such increase 
being proposed to enable the company to pay 
for construction and increase of property, 
and in particular for expenses incurred and 
hereafter necessary to be incurred in intro- 
ducing and perfecting the electric system of 
motive power in the operation of the cars of 
the company, such new shares to be issued 
from time to time by the directors, as pro- 
vided by law.” 

Still More Additions. — The Thomson- 
Houston supply department has been trans- 
ferred to the top floor of the Hathaway 
building where the additional space required 
is obtained and the engineering department 
will enjoy increased facilities in the old 
quarters of the supply department on the 
second floor. 

Electric Lighting in Lynn.—An important 
meeting of the Lynn committee on fuel and 
street lights was held Thursday. Represen- 
tatives of the Lynn gas and electric com- 
panies were present, and a new contract, to 
be presented at the next meeting of the 
board of aldermen, was agreed upon. By 
the new contract it is proposed to substitute 
800 incandescent electric lights for the 625 
gas and oil street lamps nowin use. Seven- 
teen new arc lamps will also be added. The 
incandescent lights will be furnished for 
$15 each annually and the arc lights for 40 
cents a day. 

Various Convention Routes.—The Boston 
contingent attending the Niagara Falls Con- 








vention seems destined to arrive by devious 
rouces. One party, which it is said will 
reach good proportions, will leave Monday 
morning under supervision of Dr. Austin, 
going via St. Albans, Vt., and the Central 
Vermont railroad,and returning through the 
Thousand Isles and the St. Lawrence river. 
The regular party leave Monday afternoon via 
the Fitchburg railroad and Hoosac Tunnel. 
Col. C. M. Ransom, who has had the ar- 
rangements for the latter trip in hand, on 
Friday issued the following letter to those 
intending going to the convention : ‘‘ If you, 
or parties going with you from Boston to 
Niagara, leaving Fitchburg depot at 3 P.M. 
Monday, August 5th, to attend the semi- 
annual Convention of the N. E. L. A., de- 
sire to return via Lewiston, Toronto, Lake 
Ontario, Thousand Islands and Montreal, 
thence by rail to Boston, you can obtain 
through tickets for the entire trip for $29.50, 
in addition to cost of sleeping car, by ap- 
plying to the undersigned.” 

Brief Mention.—Mr. O. 8. Hussey, for- 
merly at the Edison Laboratory and latterly 
with the New Jersey and Pennsylvania Iron 
Company, using the Edison magnetic sepa- 
rator, has become connected with the Thom- 
son-Houston Motor Company, with head- 
quarters at the home office.—Mr. C. E. 
Bibber is representing the Holtzer and Cabot 
Company at the St. Johns exposition, where 
the company has a fine exhibit.—Mr. H. B. 
Cram, treasurer of the Bernstein Company, 
and very active in the management of the 
Electric Exchange, will be on hand at 
Niagara, and intends to take along a few 
Bernstcin series lamps, etc., for a small ex- 
hibit.—Mr. Frank Ridlon expects to take 
his usual active part in the doings of the 
next convention.—Mr. L. W. Burnham, the 
popular manager of the Electric Gas Light- 
ing Company, bas gone to St Johns, N. B., 
to visit the ex position and incidentally widen 
out the circle of his friends and customers 
in that down eastregion. Any exhibit taken 
along will bear all comparisons.—Mr. F. E. 
Pettingell, accompanied by his wife and 
family, will leave for Niagara Falls a week 
from to-day. A few of the specialties 
handled by Pettingell, Andrews & Co., will 
be shown in private rooms.—Mr. Alex. P. 
Wright, managing director of the electrical 
engineering company which bears his name, 
will attend the convention, and is sure to 
make his presence felt in the discussions and 
deliberations of the sessions.—Dr. Mason, 
of the Simplex Company, is out of the city 
on a business trip, but will return in time to 
start for the convention, and Mr. Pond, who 
is now devoting all his time and energies to 
the Simplex interests, will also go, accom- 
panied by bis wife. 

The Evans Friction Coupling.—I had the 
pleasure Thursday of visiting the Chestnut 
Hill pumping station in company with 
Messrs. Bowditch and Fahey, of the Boston 
Electric Light Company. The party was in 
charge of Mr. H. J. Conant, of the Evans 
Friction Cone and Pulley Company, and 
Supt. Dunn, of the station, exerted himself 
to the utmost to show his appreciation of the 
friction wheel, which does away with all 
belting between engine and dynamo. The 
compactness of this plant has already been 
mentioned in these columns, and Mr. Dunn 
is enthusiastic over its working and also 
over the results obtained from his ‘‘ Stan- 
dard” dynamo. Tt. Wee 
Boston, July 29, 1889. 


OUR TORONTO LETTER. 

Since my last letter many interesting 
things have happened, and most important 
is that of the rehearing of the Edison case, 
a decision of which case was reported by 
you early in the spring. Then the case was 
heard before the commissioner of patents. 
The Edison Company take exceptions to his 
ruling, claiming he has no jurisdiction in 
such cases. It has been decided by the 
Government to rehear the case before the 
Commissioner of Agriculture. The evidence 
as submitted in the previous hearing is to be 
accepted in this one, as well as the argu- 
ments, allowing the counsel, however, an 
opportunity of amplifying their previous 
arguments. The Edison counsel attempted 
to quash the Canadian Patents Act chrough 
the medium of the International Convention 
for the protection of industrial property, 
assented to at Paris in 1883, by the contract- 
ing parties, Belgium, France, Brazil, Spain, 
and other countries The counsel for the 
Sawyer-Man interests showed, however, that 
the obligations of the convention were dis- 
cretionary with the British Provinces, thus 
upsetting that plea. The case was taken 
under consideration, allowing the Edison 
Company the privilege of filing a factum, 
and the Sawyer-Man counsel time to reply. 

The city of Hamilton has been very much 
disturbed over the municipal lighting ques- 
tion. Tenders were recently asked for, and 
the gas company’s tender was found to be 
the lowest. The board of works recom- 
mended its acceptance and that started an 
agitation cry of monopoly and it would kill 
the electric light company. Nothing has 
as yet been done and quiet will probably 
reign again, in that usually quiet suburb. 

oronto will make an addition of about 





200 lamps during the summer to its muni- 
cipal lighting, while the Edison Company are 
pushing matters in connection with their 
new station. They hope to be in operation 
this fall. 

The Bell Telephone Company commence 
to-morrow to lay their underground system. 
They will terminate the conduits on their 
new building site on Temperance street. 

The Federal Telephone Company, the 
lively competitor of the Bell Company at 
Montreal, were unfortunate enough to have 
their exchange burned out recently. It is 
supposed the fire was caused by an electric 
light wire becoming crossed with their sys- 
tem. They use the Law metallic circuit. It 
is very unfortunate for them as they were 
only just under way. 

Col. Gzoueski, a civil engineer, has under 
consideration a plan for utilizing Niagara 
Falls as a source of power. The proposi- 
tion is to erect a power station on the Cana- 
dian side renting grounds from the Govern- 
ment at $30,000 per year, and to export to 
the states what little current there may 
be over, after supplying the wants of To- 
ronto and such suburbs as Hamilton, Brant- 
ford and small towns on the way. 

The Canadian Government has been asked 
to guarantee the bonds of the proposed At- 
lantic cable. The total cost of the cable is 
placed at $1,750,000. $350,000 of this has 
already been taken by English capitalists 
and the balance it is proposed to raise at 
home. The cable will be but 1.900 miles 
long, extending from Westport, Ireland, to 
to Greenley Islands in the Gulf of St. Law- 
rence. It is more than probable the cable 
will be completed. Canadians are very 
jealous of American progress and are deter 
mined to show the “ blarsted Yankee ” they 
can progress also. 

I have just learned that the contract for 
lighting Hamilton has been relet to the Local 
Electric Light Company. ‘‘ CANADIEN.” 

Toronto, July 25, 1889. 
~_>-— 

Major M. L. Stern, at the head of the 
Consolidated Electric Company, of Denver, 
Col., was a New York visitor last week, and 
will probably remain over for the Electric 
Light Convention. 

Fred. H. Whipple, general manager of the 
St. Louis Universal Electrical Exposition. 
is about the busiest man in the electrical 
field. He spent last week in N. Y., and is 
away in the West again looking after the 
welfare of the coming show, which he ée- 
clares will be the most gigantic thing of the 
kind ever attempted in America. The 
novelties and inventions, new to the public, 
that he has secured and will favor the public 
with a sight of, will no doubt attract 
crowds to the Exposition who would not go 
to ordinary shows. Playing musical instru- 
ments of all kinds, including pianos and 
organs, cooking and heating, will be ordinary 
every day work of the machines now ready 
to go on exhibition. A complete street rail- 
way in operation will also be a feature of 
the exhibit. 











——__ -~<-- 

Judge R. 8S. Taylor, the attorney of the 
Ft. Wayne Jenney Electric Light Company, 
is one of the best informed attorneys on 
electrical matters in this country. In a 
recent newspaper interview he is reported 
as follows : 

‘*As a disinterested party, Judge, would 
you like to express an opinion as to the con- 
solidation of the Edison and Westinghouse 
companies ?” 

‘I believe that consolidation will be 
brought about, although I do not think that 
there are any immediate prospects. These 
men have to fight each other very thoroughly 
at first, and when they get tired of that, then 
they will shake hands aud work in harmony. 
But it will have to come, and my belief is 
that the entire electric interests of this coun- 
try will eventually form a combination. 
They have to do it, and here is a good 
reason: The amount of money which is 
spent annually by these companies in litiga- 
tion is an enormous item of expense, and the 
mere saving of that would make a consolida 
tion advisable. On the other hand, the 
wrangling and fighting which now exists 
between all these concerns is disastrous to 
all of them, and the competition decreases 
profit very considerably.” 

‘* But would such a consolidation not be 
disadvantageous to the public ?” 

**No, not in this case. The elements of 
the electric business are common property, 
and a combination of all the electric com- 
panies in the world would not be able to 
monopolize them. Then, again, the con- 
struction of electric machines is now known 
by almost every ordinary machinist. For 
these reasons wisdom would prompt the 
large concerns to keep the price of their 
manufactures low in order to prevent a 
number of little fellows from getting into 
the market.” 











«*, The Westchester Com 


Telephone 
pany have greatly improved their West 
chester Exchange by putting therein a long- 
distance telephone. . 


x", The phonograph has been employed 
in diplomatic correspondence. The Italian 
charge d'affaires in London sent a letter to 
Signor Crispi upon a phonograph cylinder 

«*, A new telephone line is being built 
from Denver, Colo., to Boulder. The men 





at work who are putting up the wire have 
reached Semper, about 22 miles from 
Boulder. 


x" The Rocky Mountain Bell Telephone | 
Company, Salt Lake City, is suing the elee- 
tric railway company of that city, claiming | 
that the strong currents greatly interfere 
with telephoning. 


x", Prof. Leucien J. Blake and an assist- 
ant are conducting scientific experiments at 
Tiverton, Mass., with a view to perfecting a 
system of telephonic communications be- 
tween vessels at sea. The Professor claims 
to have succeeded in getting signals trans- 
mitted through the water at a distance of 
two miles, 


x, The following is a statement of busi 
ness of the New England Telephone and 
Telegraph Company for the quarter ending 
June 30, 1889: receipts for three 
months ending June 30, 1889, $824,707.20; 
expenses for three months ending June 20, 
1889, $230,893.20; net earnings for three 
months ending June 30, 1889, $93,814 ; 
construction for three months ending June 
30, 1889, $17,923.98. 


Gross 


x", The American Telephone & Telegraph 
Company has issued a very neat little pocket- 
hook on which one of their 
‘blue bells ”°—a trade mark that is becom- 
Each pocket- 


is embossed 
ing quite generally known. 
book contains a small diagram map of the 
company’s system. These little 
souv@pirs will be very acceptable 
every where 

«*« The local telephone service 
is certainly better than it has been 


| Telephone lines. 


me : ay | 

Long Distance Telephoning. 
Although the work of long distance tele- 
phoning and the results accomplished by it 
have been written up in this and other 
public journals from time to time, probably 
very few of our readers are aware.of the 
present extent of the system. We print to 
day a map of the system of lines of the 
American Telephone and Telegraph Com- 
pany, better known as the Long Distance 
All are now in operation, 
excepting the extension between Philadelphia 


| and Washington, which will be completed 


in a very few weeks. Thus the territory 
embraced between Buffalo, and 
Washington is within speaking distance. 
The adjuncts to the long distance tele- 
phone lines which have been extended by 


soston 


local telephone companies throughout the 
East, bring their local territories also into 
direct connection with the long distance 
circuits. In hundreds of the cities and towns 
of the East, therefore, the well-known sign 


| of the long distance telephone blue bell, in- 


dicates to the public that at the station so 
designated a direct conversation may be had 
with any party within the limits 
named above. 

When it is considered that probably over 
three-fourths of the travel in 
part of this country is on business trips and 


desired 


the eastern 


that in nearly all cases the object of the trip | 


is that two or more parties may talk together, 
and that this personal interviewing may now 
or of 
time, the immense opportunities afforded by 


be carried on without the travel loss 
the long distance telephone will be seen. 

Accommodation afforded the 
public by the new rule in telephoning, which 


has been 


has been adopted by the Long Distance 
Company, under which a paity may be 
called for and an interview arranged for 


without expense. the only charge being for | 


the message during the time the actual con- 
versation is carried on. Thus an appoint- 
ment may be made at any desired hour with 
to be 
distance telephone office. 
Although the system of long distance tele 


a distant party on hand at the long 


phoning is comparatively new itis gratifying 
that there active demard 
for its use by the business public. It is 
well known there is a large manufacturing 
territory tributury to New York and Boston. 


to note is an 
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high standard at first adopted and are im- 
proving constantly on the original specifica- | 
tions. Therefore their wires have a per- | 
manency which perhaps not been | 
attained by any other company in its plant. | 
Ninety wires now lead east from New York | 
Junction points are | 


has 


on two distinct routes 
arranged on the through lines, so that in | 
event of interruption on any one line tem- | 
porary connections may be made by the| 
other. 

Lines not indicated on the published map | 
are now under way, extending directly from 
New York and Philadelphia to the coal | 





New WESTERN ELECTRIC ANNUNCIATOR. 


regions in Pennsylvania, from which there | 
has been a large demand for the service. 
Convenient public pay stations are now | 
located in the various cities reached, provid 
ing for the accommodation of the public. 
Indeed the business of long distance inter- 
views is increasing to such an extent that the | 
system is well called the most modern and 
effective means of intercommunication. 
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.*, The general manager cf the Mexican 
Telephone Company says the company has 
in as good condition before. 


never been 


Earnings are increasing and they are on the 
their 


of a final decision maintaining 


privileges and giving heavy damages. 


eve 





at any time since the organiza- 
tion of the Cleveland Company, 
and as good as in any city in the 
country. Supt. McKinstry says 
that every effort is being made 
to accommodate the 2,400 sub- 
scribers of the company in the 
best manner possible. It is not 
generally known—and probably 
the managers of the exchange 
are pleased to have it so—that 
the operators at the exchange are 
always informed regarding the 
base ball score and always ready 
to answer questions regarding it. 
They keep up with the game 
from inning to inning, and most 
of them being interested them- 
selves are agreeable in answering 
all demands on their informa- 
tion so far. Such is the policy 
of the exchange. When the 
new exchange system was put 
into operation a short time ago 
it became necessary for subscri- 
bers to call for numbers and 
not names in all A 
couple of operators were accord- 
ingly delegated to the centre of 
the exchange to help out such of the sub- 
scribers as were unable to learn the number 
of a party wanted through the telephone 
directory. Very often it was not inability 
to find the number that caused the applicant 
to ask by name, but in every case the sys- 
tem of calling a second operator and re 
turning to the first one had to be followed 
and is still. Now there are not more than 
75 or 80 applications of this kind a day. 


cases, 


LONG 


DISTANCE 
LINES 


Jlashington 


It is now appreciated by corporations having 
offices in New York and Boston, with manu- 
factories elsewhere, that the greatest service 
is rendered in their business by the long 
distance telephone. Indeed many of these 
manufacturers find it difficult to explain 


how they ever did without it. 

An inspection of the extensions of lines 
recently made by the Long Distance Com- 
pany shows that they are adhering to the 


TELEPHONE 





h 
pane 
bug 


Philuce iphia 


Jultimore 


x*, The New England Telegraph and 
Telephone Company, at Lowell, Mass., have 
completed laying pipes through Market 
street, from Central and Dutton, for the 
underground system, and have commenced 
to tear up Central street, going towards Mid- 
dlesex for the continuation of the work. 
Double pipes are laid three tier deep, ata 
depth of two feet underground, with man- 
holes at regular intervals. 


The Western Electric Company's 


| * Telepheme’ 








New 
Annunciator. 

We have seen a new annunciator just be 
ing introduced by the Western Electric 
Company, which we are told they are selling 
at very low prices. Unlike the usu! low 
price annunciator the wooden case is wel] 


| made and of pleasing design, and the mech. 


anism is simple and substantially put to. 


gether. Since the competition in this kind 


| of supplies has become so active there have 


been annunciators introduced which bear 
the appearance of having been made ly the 
mile and sawed off to order with alleged or. 
namentation. This annunciator, of the 
Western Electric Company’s, seems to have 
been made cheaply in another way ; that is 
by leaving off all superfluous parts aid by 
introducing improved methods of ma: ufac 


| ture which save in labor without detr:cting 


from efficiency ; and it seems as though 


such a piece of apparatus would provea 
great boon to that army of electrical w. rkers 
who are devoting their energies to introduce 


ing electricity in house service. 


———~ 
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Suggested as the Word 
for a Telephone Message. 

To THe Eprror oF ELEcTRicaL REVIEW 

I have received a note from Prof. .Jumes 
D. Dana, of Yale University, in this city, 
which contains a suggestion that I think of 
interest to the telephone world. Prof. Dana 
says: ‘‘It has often occurred to me that 
there ought to be a word for a telephone mes 
sage, just as telegram is used for televraph 
I write to suggest that an 
the 
of 


message. 
priate word would be ¢elepheme, 


ippro- 
latter 
whose 


part from the Greek 977, one 


meanings is a speech or a saying; or from 
wy, I speak.” 

I think that the appropriateness of the 
term is evident to all who are familiar with 
the manner in which such words are formed. 

Iam, yours very truly, 
Morris F. Tyrer. 
New Haven, Conn., July 23. 


ome 
Hypnotizing by Telephone. 

Dr. Pinel, of Paris, is said to hay 
ceeded in hypnotizing several subjects by 
means of the telephone. All the 


suc- 


com 


| mands given through this channel were, he 


AMERICAN 
TELEPHONE & TELEGRAPH C0. 


declares, as readily obeyed as thos which 
he uttered directly, and suggestions of ever) 
possible sort were as effectually commun 
cated through the medium of the machive 
as if made viva voce. The cvrclusion which 
he deduces from his experini: ts is that the 
received theory of a magnetic .arrent pass 
ing from the operator to the subject is ¢ 
tirely baseless, and that the real cause of the 
phenomena of hypnotism is nervous de: 
rangement on the part of those subject 
them. 
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The Telephone Exhibit at the Paris | cabinet sets for long distance talking, and | comprehensiveness of the telephone. A | distance), a sample of the admirable line 























New Exposition. samples of the multitudinous electrical goods | large painting of Prof. Bell hangs on the | construction of that company in the United 
- ; manufactured by the Western Electric Com- | wall at the back of the exhibit, the walls | States. The pole was found to be very 
ot be rhe very excellent sketch, made by the | pany, A number of prominent exhibitors, | generally being adorned with interesting useful, too, as by means of it the wires to 
ReViEW’s artist, presents the interesting and | the office of the U. 8S. Commission, the | pictures of the different telephone exchanges ! the switchboard beneath were all brought in 
ectri¢ attractive exbibit made jointly by the Ameri- | Exposition post office and other leading | of this country. Above the picture of Prof, | from the different telephones. 
elling can Bell Telephone Company and the places have been connected through long | Bell appears a statement in French of the The majority of our telephone readers are 
"ks \Vestern Electric Company, of the United | distance telephone sets with a local exchange | extent of the telephone business of the | iegudaaal with Mr. W. D. Sargent, the 
well 
ech 
t to- 
kind 
have 
beat 
y the 
ed or 
the 
have 
iat is 
d by 
ifac 
‘ting 
hough 
vea 
rkers 
duc 
Word = 
times => 
: city, = 
ik of = 
Dana = 
that 
« mes 
raph 
ippro 
latter 
hose 
from 
of th Tor or Lonc DistANcETELEPHONE Co's 
with ‘ 
rmed 
R 
oe WESTER, 
fh ELECTR 
“sf COMPANY 
CHICAGO 
ond 
. 
which 
f every 
nmunl 
-— View or THE Fine EXHIBIT, OF THE AMERICAN BELL TELEPHONE CoMPANY, AND OF THE WESTERN ELECTRIC COMPANY, AT THE ExPositioN UNIVERSELLE, PARIS. 
nat the States, at the Paris Exposition. The location | in the center of the telephone exhibit and United States, the number of messages sent | able and popular gentleman in charge of 
it pass is the best in the entire section, and being | placed in charge of a young lady operator | over the telephone every year, miles of wire, this exbibit. Life in geen France has 
L is ep located at the entrance and fronting on the | who is supposed to be such an accomplished | etc. Rising from the center, its base sur | agreed with Mr. Sargent, who left here four 
e of the main aisle is open to view from two sides as | linguist that whether she is called up in | rounded with a number of beautiful foliage | months ago in poor health, and even his best 
us de shown in the illustration. The display, as English, French, German, Japanese, Span- plants and potted flowers, is the top half of friends may have difficulty in ges ttl 
yject 10 before mentioned in these columns, consists ish, or any other language, she can respond | One of the 80 foot poles of the American him on his return to New York this week. 





of telephone instruments, switchboards, 


appropriately, and thus prove the wonderful 


Telephone and Telegraph Company (long 


(Continued on page 8.) 
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* * The arms for holding the electric 
wire for running the street cars between 
Adams and North Adams, Mass.. are being 
put in place, and the wires will be strung 
next week. 


* * Tf the present plans are carried out— 
and they probably will be—East Saginaw, 
Mich., will soon have extensive electric street 
railway systems—every car being moved by 
that power. 

* * Tn the patent suit of A. L. Ide & Son 
against the Ball Engine Company of Erie, 
Penn., for infringement of use of dash pot in 
tly wheel governor, Judge Blodgett of Chic- 
ago, on July 22d, handed down his opinion 
in favor of the Ball Engine Company. 


* * The Thomson-Houston Company has 
just closed a large contract to equip its 
second electrical road in Washington, D. C., 


and parties having the exclusive right to | 
run an electric road over the great St. Louis | 
bridge have also contracted with this com- | 


pany for electrical equipment. 


* * The new buildings of the Western 
Pennsylvania Exposition Society, 
burgh, are now almost finished. The so- 
ciety has awarded the contract for the power 
to drive machinery in Mechanical Hall to 
the Westinghouse Machine Co., the engine 
being one of their new compound type of 
250 h. p. 


* * The modern plan of subdividing steam | 


power; in other words, the primary trans- 
mission of power from the boiler to the 
work by means of steam pipes in place of 
belts and shafting, is rapidly growing in 
favor. Westinghouse, Church, Kerr & Co. 


are leaders in this branch of engineering, and | 


are now fitting up the plant of the Long 
Island Railroad at East New York, using in 
place of a single engine, three engines of 75, 
60 and 25 h. p. respectively. 


Pitts- | 


THE TELEPHONE EXHIBIT AT PARIS. 
(Continued from page 7.) 


An excellent idea of his improved appear- 


which represents him standing in the fore- 
ground, Just what connection there may 
be between the bouquet on his desk and the 
pretty young lady in front, our artist fails 
to state, but since it was discovered that our 
| handsome American is a bachelor, his desk 
has not been without a fresh bouquet every 
morning. 

This exhibit is one of the best and most 
interesting in the U. 8. section and reflects 
credit on the two enterprising companies 
that sent it there, as well as on the gentleman 
in charge. 

Mr. J. D. Bishop, of the Western Electric 
Company, and Mr Stone, of Washington, 


Sargent, both gentlemen speaking the 
French language fluently. Mr. Bishop was 
the first arrival and had the task of superiu- 
tending the installation of the exhibit, a 
work of no small difficulty. 


= ~<—- - 

* * ©, T. Church is construction engineer 
of the Saratoga and Geyersville Railway, N. 
Y.; E. O. Britton, of Lebanon Springs, will 


have charge of the grading and brick laying ; 





lyhvilitiiillty ‘ 


| 


AUT 


ance may be obtaine rom the picture | 
c y | bt 1 f the pict 


son of the late Gen. Stone, are with Mr. | 





Carbon Co., St. Louis, Mo.; Freeman Dy- 
namo and Motor Co., New York; Fuller, 
Seth W., Boston, Mass.; Holmes, C. H. & 
Co. St. Louis, Mo.; Heisler Electric Light 
& Power Co., St. Louis, Mo.; Hill Clutch 
Works, Cleveland, Ohio; Illinois Angle 
American Storage Battery Co., Chicago, Ill. : 
Jetfery & Co., Columbus, Ohio; Janney & 
Wickersham, Pottstown, Pa.; Jaques Phono 
graph Toy Co., Boston, Mass.; Kester Elec 
tric Co., Terre Haute, Ind.; Liberattie’s 
Electric Drum Corps, New York; Mc 
Creary, A. A., New York ; Morris Tasker & 
Co., Philadelphia Pa.; Missouri Electric 
Light & Power Co., St. Louis, Mo.; Mis 
souri Phonograph Co.. Kansas City, Mo. 
Municipal Signal Co., Boston, Mass.; Mon 
arch Alarm Co., Baltimore, Md.; Mitchell & 
Vance Co., New York; National Telephon: 
Co., Boston, Mass.; Noye, John 7., Mfg 
Co., Buffalo, N. Y.; National Carbon Co. 
Cleveland, Ohio; Noble, James, St. Louis 
Mo.; New York Insulated Wire Co., New 


The Brus’ Alternating Dynamo. 
We present another view of tbe improved 
dynamo of the Brush Electric Company 
representing the generator with armature 
removed. The artist has made a most 
excellent picture of this handsome machine, 
one that brings out its many excellent points 
ina strong manner. This evidence of keep- 
ing up with the times on the part of the ever 
reliable Brush Company will be hailed with 
pleasure by its many thousand patrons. 
Mr. Brush never does things by halves, and 
his alternating system will undoubtedly at 
once take its merited position in the first 
ranks of electrical improvement. 

BASES ANSE SS Ser Dobe 


| The St. Louis Electrical Exhibition. 
| Mr. Fred. H. Whipple, manager of the Ex- 





hibit, which begins September 4th, has been York ; Non-Magnetic Watch Co., New 
York; Oxley, Giddings & Enos, New 


energetically at work securing exhibitors, 
| and is able to name the following very ex- 
tensive list : 

| American Electric Register Co., Boston, 
Mass.; American Electric Motor Co., New 
York ; American Waltham Watch Co., Bos- 
om Mass.; American Silk Manufacturing 





York ; Perkins Lamp Co., Hartford, Ct. 
Parrish Bros. & Peck, Detroit. Mich.; Porte) 
Electric Co., St. Louis, Mo.; Pond Engineer 
ing Co., St. Louis, Mo.; Pittsburgh Electric 
Co., Pittsburgh, Pa.; Powell, Wm., Co., Cin 
cinnati, Obio ; Paca, Wm., Baltimore, Md. 
Phoenix Glass Co., Pittsburgh, Pa.; Re 





| 


ere | 


i] 
1 
t! 


! 
| 











THe Bruso ALTERNATING CURRENT DYNAMO.—VIEW WITH ARMATURE REMOVED. 


| Riley Clothier will furnish the poles, and 
the Thomson-Houston company will string 
the wires and furnish the electric current. 


* * The new electrical road in Toledo, O., 
of the Thomson-Houston system, was fin- 
ished lately. It is over three miles long and 
runs to the new factory of the Schaefer 
| Electric Supply Company, now building at 
a cost of $10,000, to be ready for occupation 
by the middle of September, with a capacity 
of 200 hands. Another electrical road, 21 
| miles long, will be built this year. 


* * The Tbomson-Houston Electric Co. 
| have recently closed new contracts with the 
following street railways: Passaic Street 
Railway, Passaic, N. J., three miles, three 
| cars; St. Louis Bridge Co., St. Louis, Mo., 
Ottumwa Street Rail- 
| way Co., Ottumwa, O., five miles, four 

cars ; Georgetown, Tenalley Town Street 
| Railway Company, Washington, D.C., three 
| miles, six cars; Victoria Electric Street 
| Railway Co., Vancouver Island, Victoria, 
| B. C., four miles, four cars; Saratoga Elec- 
| tric Railway Company, Saratoga Springs, 
N. Y., two miles, four cars. 


two miles, four cars; 


liance Gauge Co., Cleveland, Ohio; Robin 
son-Foster Electric Motor Co., Boston, Mass. 
Simplex Electrical Co., Boston, Mass 
Sperry Electric Co., Chicago, Ill.; St. Louis 
Battery Mfg. Go., St. Louis, Mo.; Sperry 


| Co., St. Louis, Mo.; American Watch Tool 
Co., Waltham, Mass.; Akron Rubber Co., 
Akron, Ohio; American Tool and Machine 
Co., Boston, Mass.; Automatic Switch Co., 
Baltimore, Md.; Aeolian Organ aud Music | y Mig L c 
Co., New York; Butler Hard Rubber Co., | Electric Mining Machine Co., Chicago, Ill.; 
New York ; Burton Electric Co., Richmond, | Standard Paint Co., New York, N. Y.; 
Va.; Bishop Gutta-Percha Co., New York ; Storey Electric Mining Machine Co., Denver, 
Bundy, W. L., Auburn, N. Y.; Buckeye | Colo.; Sprague Electric Railway and Motor 
Engine Co., Salem, Ohio; Boston Electric | Co., New York ; Schuyler Electric Co. 
| Co., Boston, Mass.; Ball Engine Co., Erie, | Middleton, Ct. ; Schieren, Charles A, & Co., 
Pa.; Bernstein Electric Co., Boston, Mass.;| New York ; Stilwell & Bierce, Dayton 
Bunnell, J. H. & Co., New York; Cleve- | Ohio; Stephenson Co., John, New York ; 
land Electrical Mfg. Co., Cleveland, Ohio ; 


| Silvey Electric Co., Lima, Ohio; Stout, 
C. & C. Motor Co., New York ; Cincinnati | Mills & Temple, Dayton, Ohio; St. Louis 
Electric Engine Co., Cincinnati, Ohio; Cole | 


Electrical Co., St. Louis, Mo.; Smith, J. G. 
Conduit Co., Detroit, Mich.; Central Elec- | St. Louis; Southern Electric Co., St. Louis; 
tric Co., Chicago, Ill.; Connor, Thomas J., | 


Schultz Belting Co., St. Louis; Seigel, A 

St. Louis, Mo.; Clark Bros., Belmont, N.Y.; | St. Louis, Mo.; Taylor Manufacturing Co., 
Detroit Motor Co., Detroit, Mich.; Detroit | Chambersburg, Pa. ; Tatham & Bros., Phila 
| Lubricator Company, Detroit, Mich.; Elek- | delphia, Pa.; Union Electric Car Co., Bos- 
| tron Manufacturing Co., Brooklyn, N. Y.; | ton, Mass.; V iaduct Mfg. Co., Baltimore, 
Electrical Accumulator Co., New York ;| Md.; Western Electric Co., Chicago, Ill.; 
| Electro Dynamic Co., Philadelphia, Pa.; | Warren, Webster & Co., Philadelphia, Pa.; 
| Eastern Electric Cable Co., Boston, Mass.; | Walker, Geo. W., New York ; White, BT. 
| Baston Electric Co., New York; Edison, | Boston, Mass.; Writing Telegraph Co., 
| Thomas A., Orange, N. J.; Electric Con- | New York, N. Y.; Wainwright Mfg. Co., 
struction & Supply Co., New York ; Eureka | Boston, Mass.; Ziegler Bros., Boston, Mass. 
| Electric Co., New York; Eureka een | 

| Co., New York; Elgin Telegraph & Tele- 
| phone Co., Elgin, Ill.; Findlay Glass & 











a 
* * Every wheel at the 1892 Exposition 
| should be made to turn by electric power. 
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Electro-Motive Force of Amalgams, 

Experiments on the E. M. F. of amalgams 
immersed in an electrolyte, such as zinc 
sulphate or dilute sulphuric acid have been 





made by Crova, in Germany ; Gaugain, in | 


France; and Hockin and Taylor in Eng- 
land. It was found that excessively small 
traces of zinc or cadmium made a marked 
lifference in the E. M. F. of mercury. 
Thus an amalgam investigated by Hockin 
ind Taylor, consisting of 1 part zinc to 23.6 
million parts of mercury in sulphate of zinc, 
was discovered to be more pusitive than pure 
mercury by 0.01 volt, and an amalgam com- 
posed of 1 part cadmium in 5.7 million parts 
of mercury was shown to be more positive 
than pure mercury by 0.09 volt. A German 
cientist, Herr 8. Lindeck, in a recent paper, 
lescribes a series of experiments that he has 
made on amalgams of zinc, cadmium, silver, 
ad, and tin. The results of this investi- 
ition are graphically exhibted by means of 
urves, in which the percentage of the metal 
lloyed with the mercury is plotted against 
he corresponding change in the difference 
f potential. Hockin and Taylor’s results are 
onfirmed, and by comparing these curves 
LLindeck infers the following conclusions : 
The higher the position of a metal in the 
lectro-motive series, the higher will the 
ldition of a slight trace of it raise the 
sition of mercury in the series. 2. A 
irther addition of metal produces scarcely 
ny effect ; the amalgam containing a mere 
ace of the metal occupies practically the 
~ime position in the series as a bar of amal- 
inated metal. 3. In whatever proportions 
silver and mercury be amalgamated, the 
unalgam occupies approximately the same 
sition in the series as that occupied by 
yure mercury. 





——_* @e 
Slow Progress of Electric Lighting in 
Bada-Pesth. 


Our London namesake says that ‘‘the 
ravelled stranger, during a stay in the capi- 
tal of Hungary, is involuntarily struck with 
he fact that in a city which presents other- 
vise so many attractions, and which bas 
leveloped itself with such astonishing rapid- 
ity, the electric light is mainly conspicuous 
hy its absence. Whilst in our days one city 
ifter another fits up electric works, or pei- 
nits them to be establishedas private under- 
takings, whilst in the neighboring capital, 
Vienna, at this moment three large electric 
entral stations are in course of erection, in 
Buda-Pesth not even the preparatory steps 
for establishing electrical works have been 
aken, Save in large industrial concerns, 
vhich can generate the electric light cheaply 
for themselves, the number of places lighted 
clectrically is vanishingly small. Of all the 
theatres, the National Theatre is the only 
yne which has electric lights at its disposal. 
\ven the Royal Hungarian Court Opera 
louse, a splendid monument of architect- 
iral skill, is lighted with gas. 

‘This phenomenon is the more remark- 
ible, as Buda-Pesth is the seat of a firm 
vhich has done great things in electrotech- 
‘ics, and which has become especially dis- 
inguished in lighting cities—a sphere in 
vhich it has rapidly obtained a high repu- 
ition in all parts of the world. in view 
f the enterprise, and the well-known patri- 
tic character of this firm, the question is 
istified why the installation of electrical 

ork is not carried out here so as to place 
he electric light within the reach of persons 
vho are not in a position to fit up the ne- 

ssary machinery in their own houses. 
I'he only cause for this generally-lamented 
tate of things is the (probably unique) stip- 
ation of the covenant with the local gas 
pany, which concedes to the latter body 
he exclusive right to use the territories of 
he public squares, streets and roads for 
laying down conductors for any kind of 
lighting whatever.” 
—_-_- 

—— The Clark Electric Company has 
moved its offices to the new Corbin 
Building, 192 Broadway, corner of John 
street. The location is a very desirable 
one. The are lighting system of the 
Clark Company is familiar to our read- 
ers, having been recently described and il- 
Mr. James H. Seymour is pres- 





lustrated. 


ident, Mr. A. Bedell Benjamin, secretary, 
and Ernest P, Clark, electrician of the 
Company. 





Electric Motors for Organ Use. 
Not least among the many uses which 
electricity now subserves is the adaptability 
through the medium of motors to the operat- 
ing of church organs. 
During the last two or three years various 


experiments were made to this and with un- | 


certain success. It was through the perse- 
verance and ingenuity of the ‘‘ C. & C.” Elec- 
tric Motor Company, of New York, that real 
practical success was at length attained, and 
this company, as is only just, is now reaping 
the reward of its efforts. This company is es- 
pecially well equipped for this work in the 
person of Mr. Wm. Chester, who is con- 
nected with it; he is himself an organist of 
high reputation, thoroughly familiar with 
the mechanism and construction of church 
organs as well as with the electrical power 
required for their operation. The ‘‘C. & C.” 
Electric Motor Company have now placed 
their motors in St. Paul’s Church, St. 
Patrick’s Cathedral, the Collegiate Reformed 
Church and the Madison Square Church, 
and contracts have been signed for similar 
installations in Trinity, St. Thomas’s,Calvary 
and St. Ignatius. This list represents the 
company’s work in New York only, and 
from it will be seen that the ‘‘C. & C.” Com- 
pany have a practical monopoly of the organ 
work in that city. The first motor for this 
use was set up in the historical St. Paul’s 
Chapel in Trinity Parish ; the corporation of 
Trinity were skeptical and it was only after 
the work through tests that the motor was 
pronounced a success. Once, however, this 
was established the corporation instructed 
the company to make a similar installation, 
but of greater magnitude in Old Trinity, 
and in the mean time churches of all denom- 
inations had followed the example set by 
St. Paul’s. The advantages of the motor over 
other means of pumping the bellows are so 
evident that it is only a question of a short 
time before all churches, within reach of 
electric current, will be provided with this 
appliance. Henceforth the organist is inde- 
pendent of the pleasure of the organ blower, 
or the vagaries of the gas engine; he seats 
himself at his instrument, touches a button 
within easy reach of his hand, the motor re- 
volves, the bellows rise and fall, and the 
organ obedient to his touch gives forth its 
rich tones. 

The ‘‘C. & C.” Electric Motor Company 
were for some time known only as makers 
of small motors; their success in this di- 
rection, coupled with increasing demand for 
large motors and new facilities for their 
manufacture, induced them to turn their at- 
tention to this wider field ; with what result 
may be inferred from the fact that during 
the last four months upwards of 100 horse- 
power in sizes ranging from one to 20 horse- 
power have been placed in New York City 
alone. In Chicago, Boston and the other 
important cities East and West, the results 
have been equally gratifying to the company 
and its well wishers. 

—" 

—— It is probable that the Citizens Trac- 
tion Company, of Pittsburgh, Pa., will build 
an electric road from its track at Pearl 
street to the Allegheny Cemetery, and 
through Bloomfield over to the line of the 
Fifth Avenue Company at Shadyside. The 
track will be one of the longest in the city. 





—— Electricity has been brought into use 
as a motor for coal mining. A machine of 
the kind has been in practical operation 
every day at the mines of the Shawnee and 
Iron Point Coal Company, Shawnee, Ohio, 
since the Ist of May. It only requires 3!4 
minutes to make a cut 5!5 feet deep and 
three feet face. The cuts are made and the 
cutter bar withdrawn within four minutes, 
and the machine moved ready for another 
cut in less than 10 minutes. It does not 
require any effort on the part of the attend- 
ant while the machine is at work. At this 
rate, six cuts per hour, or 60 cuts per day of 
10 hours, can be easily made, and the ma- 
chine will undercut 200 tons of coal. This 
is the capacity of the first machine which is 
now in operation, it being the opinion of 
those able to judge that under favorable con- 
ditions 300 tons of coal could be undercut 


per day. 





The Dynamo as Viewed By a Poet. 


{Written for the ELecrricaL REvIEWw.} 
O, Dynamo! 
Who can tell thy mighty power? 
Who can say if thy chief aim 
Shall be to light the universe, 
Or rid the world of that unhappy class 
Of human kind which goes by name 
Of Murderer » 


Who can say if thou canst claim 
An E. M. F. of such degree 

As shall be able, or to maim 

Or bring to instantaneous death, 
Thy victim * 


Shalt thou aid, from depth below 
The gentleman, to burn and scorch 
All earthly sinners ¢ 

Or shall thy vast and untold strength 
Be so directed that the human frame 
A mummy shall become » 


Jouns Hopkins UNIVERSITY, 


July 25, 1889. F. C. SCHNEIDER. 





_- 





—— The Safety Light and Power Com- 
pany have commenced the erection of their 
extensive station in New York City. They 
will operate the Westinghouse alternating 
system, and have contracted for six West- 
inghouse Compound Engines, each of 150 
horse-power. 


— The Elmira Electric Light Company, 
Elmira, N. Y., are putting up poles prepara- 
tory to erecting the lights ordered by the 
city. The power for working the light is 
being ‘‘ planted” on the gas works property 
in the Seventh Ward. The lights will be 
ready in a couple of weeks. 


—— At a meeting of the Atchison Elec 
tric Light and Power Company, Atchison, 
Kansas, it was decided to accept the prop- 
osition of the city council to substitute elec- 
tric lights for the present gas lamps at $6 a 
month, on a five-year contract. The lights 
will burn until 12 o’clock, and they will 
number about 80. 


—— A prize of $2,000 is offered by the 
municipal council of Paris to the inventor 
of an electric meter giving entire satisfac- 
tion, and five prizes of $400 each to the five 
inventors whose meters have given the most 
satisfaction. Should a meter only be suit- 
able for measuring one kind of current only 
half the prize will be given. 


—— The Llewellyn Park Association, 
Orange, N. J., is considering the question 
of introducing electric lights throughout the 
park, in connection with the extension of 
the Qrange electric light system into West 
Orange. At present there is no gas in the 
park. It is thought that the park can be 
thoroughly lighted with from twenty-eight 
to thirty 1,200 candle power lamps. 


—— The Sawyer-Man Company shipped 
93,000 lamps during the month of June from 
their factories in New York City. The 
daily capacity of the factory, which has just 
been fully equipped, is 5,000 lamps. The 
factory is equipped with boilers of 750 horse- 
power, five compound engines being em- 
ployed, two of 200 horse-power, one of 125 
horse-power, three of 25 horse-power, and 
a number of smaller engines for running the 
dynamos. 


—— The workmen of the East End Elec- 
tric Light Company, Pittsburgh, Pa., have 
broken ground to put up eight new arc 
light machines at the East End plant. These 
machines are generators of 50 lights each. 
The company expects to have the entire arc 
light plant in operation within a month, and 
all the electric lights in the city will then 
be operated from this one place, while at 
present they are partly being supplied hy 
the Allegheny County Light Company. 


—— The Milford Electric Light and Power 
Company, Woonsocket, R.I., at their last 
meeting, voted to discontinue running all 
night, as the income is not sufficient, there 
being only 15 all-night lights. After Aug. 
1 the incandescent lights will shut down 
at 12 o’clock Saturday nights and at 11.30 
P.M. on other nights. They will keep up 
40 pounds of steam on the boiler with the 
fire banked and a man will stay there all 
night, so in case of fire the fire alarm whistle 
will blow as usual and the lights be turned 
on. 





FO SRY 


HIGHT EWS: 





—— Darlington, 8. C.,will probably have 
electric light, the Mayor having the matter in 
charge. 

N. D. Cole, Sr., of Newman, Ga., 
wants estimates for an electric light plant 
for the new cotton mills. 








The Westinghouse and Thomson- 
Houston Companies have applied to locate 
an electric plant at Randolph, Mass. 

—— It is estimated that it will cost Oak- 
land, Cal., about $60,000 for the poles, 
masts, towers and wires for the proposed 
municipal electric light plant. 

—— The Thomson-Houston Electric Light 
Company, of Meridian, Miss., will shortly 
enlarge their plant and solicit correspondence 
in regard to the machinery for that purpose 


-— The Baltimore and Ohio Railroad 
Company, of Baltimore, will put an electric 
light plant into their shops at Grafton, W. 
Va., and will apply for a charter to light the 
town. 

—— The Thomson-Houston Electric Light 
Company will build a one-story electric light 
plant at the southwest corner of 17th and 
Market streets, St. Louis, Mo., to cost 
$2,000. 





Electrician W. W. Slater, of the 
Southern Pacific Company, Oakland, Cal., 
will ask the corporation to introduce a sys 
tem of electric lighting on the Oakland 
local trains. 

— The Thomson-Houston Electric 
Lighting Company, at Amherst, Mass., has 
orders for 800 incandescent lights, including 
those in use, and the prospect is good for 
2,000 lights soon. 

—— The price for the Middleboro Elec 

tric Light and Power Company's, Middle- 
boro, Mass., incandescent light has been 
placed at one cent per hour by meter, or 80 
cents per lamp each month. 
The Carlisle Gas and Water Co., 
Carlisle, Pa., have commenced work upon 
a new building at their electric light plant. 
It is intended for the accommodation of 
machinery necessary for a system of the 
incandescent. 





—— The Plymouth monument, at Ply- 
mouth, Mass., will be illuminated by 
electricity Wednesday and Thursday even- 
ings, and will be an imposing spectacle, 
with its white granite sculptures brought 
out in bold relief. 

—— The Kennebec (Me.) Heat and Light 
Company are putting in an electric plant at 
the gas house, with which they intend to 
run the incandescent system in the city. It 
will also be large enough to run the street 
lights if required. 





The Committe on Revision of the 
Constitution of the National Electric Light 
Association held several meetings at the 
headquarters of the Association in this city 
last week, and hope to be ready to report at 
the meeting next week. 


-— The Easton Electric Light and Power 
Company, at Belfast, Maine, lately adver- 
tised for cedar poles for that city, and the 
only answer they got was from Saginaw, 
Mich. Their terms were accepted and the 
poles are expected at once. 


—— The North Shore Electric Light 
Company, Boston, Mass., has increased its 
plant recently in order to supply power for 
the Revere Street Railway. The addition 
includes a 200 horse-power engine, also an 
electric generator of 200 horse power. 


—— The city fathers of Omaha, Neb., are 
after mére and better illumination in the 
city building. The incandescent electric 
lighting system is being put in, and hereafter 
the aldermen will conduct their deliberations 
under the brilliant rays of the electric cur- 
rent. 
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The Edson Ree enh Gauge. — 
This valuable invention is becoming more and 
more popular with electric light companies 
and all who have used it in the past consider 
it indispensable. The advantage of having 
a complete record of the steam pressure 
night and day is a valuable feature that 
enterprising station managers are not slow 
to appreciate. Mr. Jarvis B. Edson, who 
has recently taken a long lease of a suite of 
offices at 87 Liberty street, N. Y., finds 
the demand so active that it is difficult to 
keep customers supplied. The gauge cer- 
tuinly deserves its popularity, for it is thor- 
oughly reliable. 

Messrs. A. L. Ide & Son.— 
These well-known engine builders, of 
Springfield, I1., have been awarded the 
contract for two Ideal engines for driv- 
ing au incandescent plant that is being 
installed in the Odd Fellows’ Hall, 8 
Louis; also just installed two Ideal en 
gines in B. Nugent & Bro’s. new dry 
woods store, St. Louis, and received an 
order last week from the St. Louis Pe- 
public for an Ideal engine to light their 
building. Also just signed a contract 
with the St. Louis Bridge and Tunnel 
Company for a 90 horse- power Ideal 
engine to drive the generator for op- 
erating electric street cars on the bridge. 
Engine business is evidently good with 


the Messrs. Ide. 


The Westinghouse Machine 
Co, scem to have solved the problem of 
medium and small-sized compound en- 
in addition to the heavier horse- 
powers. This company is now manu- 
facturing single-acting Compound = en- 
p., and adding a 


vines, 


vines down to 85 h. 
line of patterns down to three bh. p. 
Although turning out over 3,000 h. p. 
per month, they are constantly over 
sold, aud are now running their works 
ou double turn. To illustrate the adap- 
tation of the compound engine to small 


powers, we would note one of their 
compound condensing engines of 45 
h. p. on the dock of the Red Star 


This 
con- 


Steamer Company at New York. 
engine exhausts into a Korting 
denser using salt water, and operates a _ 
storage battery plant. 


The Jarvis Engineering Co., 
Boston, Mass., have acquired an ex- 
cellent reputation from thei: success 
in the erection of complete steam plants 
for electric lighting and other purposes. 
They have just received the contract 
from the city of Bangor, Me., for the 
steam plant for their electric system, 
and are now at work putting in for them 





two horizontal tubular boilers with 
special fittings, and setting them with | 
their Jarvis patent furnace, and are to | 


furnish them with an 


engine of 150 horse-power capacity. They 
are also putting in two engines for the | 


Edison Electric Iluminating Company, 
Newport, R.L., aggregating 250 horse-power 


Armington & Sims | 


| 
| 


of | 


and doing the other work incidental to this 


increase in their plant. 

The Thomson-Houston Electric 
Company reports the following long list 
Rgegnee. O., 1,800 inc.; Bruns- 
; Paterson, N. J., 650 ine. ; 

18 arc, 500 Lee, 
Memphis, Tenn., 1,800 
Palmer, Mass., 650 ine.; Eufaula, Ala., 
Great Falls, N. H., 200 are ; Ports- 
N. IL., 500 inc.; Catskill, N. Y., 
650 ine., 830 are; Natick, Mass., 1,800 ine. ; 
Bellaire, O., 70 arc.; Athens, O., 

Joseph, Mo., 100 arc; Canandaigua, N. 
Y., 650 inc.; Citizens’ Co., Brooklyn, N. 
Y., 135 arc; Chattanooga, Tenn.. 100 arc ; 
Montelair, N, J., 30 arc, 1,300 inc.; Balti- 


of sales : 
wick, Ga., 50 are 
Nantucket, Sans, 
Mass., 650 ine. ; 


ine. ; 
inc.; 
HO are; 
mouth, 


50 are ; 


1,000 inc. And the ‘ania’ 
Julius Saul, Albany, N. Y., 
Providence Steam Engine 
R. I., 30 arc.; Spencer 
Niagara Falls, 200 inc.; Rodman 
Manufacturing Co., Lafayette, R. I., 800 
3ennett Manufacturing Co., New Bed- 
Mass., 800 inc. 


more, Md., 
isolated plants : 
20 are, 100 inc.; 


Co., Providence, 


House, 


ine. ; 
ford, 


The Ball Engine Company, of | 
Erie, Pa., manufacturers of the Ball au 
tomatic cut-off high speed engine, are mak- 
ing considerable additions to their capacity, 
adding both machinery and new buildings. 
Although the works have been running night 
as well as day for the past ten months back, 


the company have hardly been able to keep 
up with their orders, and the present increase | 
is absolutely necessary | 

It will give an idea of the demand for this | 
celebrated engine when we mention that the 
company vow have orders for 7,165 horse 
power of engines to build for electric light 
and electric railroad purposes. 





NEW 


The thorough manner in which the engines | 
ure built, their smooth running qualities, 
their handsome appearance, and their perfect 
regulation commends the Ball engine to all 
electric users. 


In addition to their regular standard en- | 


| gines, they are bringing out a line of com 
pound engines, both tandem and double 
| horizontal, in capacity from 30 to 300 horse | 


| 


| 
| © 


power, 


~_>-+ 


At the annual meeting of the stock. | 


| holders of the Vermont & Boston Telegraph 


directors 
Eckert, 


following 
Thomas T. 
Rochester, New 

H. C, Sherman, 

J. Kimball, of West Ran- | 
dolph, Vt. . W. Smith and H. E. Tinker, 
of White es sr Junction, Vt. The directors | 
subsequently elected ore Green presi 
dent; T. T, Eckert and C. A. Tinker, exec- 
utive committee ; R. H. Rocheste 
and treasurer, 


the 
Norvin Green, 
Tinker, R. H. 
Thomas Roche and 


Company were | 
chosen : 
A 

y otk; 


of Boston ; 


of 


| other special machinery, 
| for cabling electrical wires. 


| Lewiston and Auburn. 


r, secretary | 


The New 12-Strand Cabling Machine 
Made by the New England Butt 
Company, Providence, R. I. 


In addition to the braiding and winding 
machinery for covering electrical wires, this 
company has recently brought out, amon 
the above machine 
The machine is 
designed for cabling 6 to 12 wires around a 
center compesed of other wires. The reels 
on each carrier are made of iron, 17 inch 
head, 915 inch traverse, with 6 carriers to 
each disc, and a hollow centre spindle. The 
wire, after being cabled, passes from the 
feed wheel down to the drum at the back of 
the machine, which 36 inch diameter of 
head, with 80 inch traverse, and is guided 
on uniformly by a traverse motion, variable 
according to the size of cable. The drum is 
easily replaced when fuli by simply lifting 
off the machine. 

These machines are made in four sizes, 


vr 
5 


IS 


three, four, six and twelve carriers ; any less 








ENGLAND Butt Co.’s NEW CABLING MACHINE. 


number of wires can be cabled by leaving 
off reels. ‘The machine is driven by a three 
change cone pulley for a variation of speed 
to suit the different classes of work. 


~_>-- 


The Commercial Union Telegraph 
Company, of Maine, has its poles erected as 
far as Brunswick. By the first of August, 
if nothing unforeseen prevents, the line will 
Bath, Brunswick, 
Mr. C. E. Arnold, 
Albany, N. Y., the general manager of 
bus been in Maine 
and expressed 


be in working order to 
of 
the Commercial Union, 
to inspect the operations, 


| himself as much pleased with the progress 


made and the manner in which the work is 


being done. 
ENGINEERING DEPAR VAN UNIVERSITY. 
» ——UNIVERSITY. 
Courses in Civil, Mechanical and Mining Engineering, 
and Manual Technology. 12 Professors, 10 Assistants, 
two buildings,extensive facilities, field- outfits ,draught- 
ing-rooms, laboratories and shops. Tuition, $65 per 
annum. Free course in highway construction. For 
catalogue of this or Academic, Law, Medical, "pupae 
Dental or Pharmaceutical De partme nts, addres: 
WILS WILLIAMS, Bursar, NASHVILLE, "TENN. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
23, 1889. 

407,327 

Newark, 
407,386 Bath or solution for separating metal 

from their ores; Jacob C. Wiswell, Medford, as 

signor, by direct and mesne assignments, to th: 

Electric Gold and Silver Chlorination Company 

oe Mass. 

07,414 Electric meter; Wm. McKinney, Schuy! 
kill Falls, Pa 
407,416 Station and want printer; Major D. Por 
ter, Brooklyn, N. Y.. assignor to the Porter Tele 
type Company, of New York. 
407,447 Underground electric 

H. Phipps, New Haven, Conn. 
407,454 Lightning arrester; James W. See, Ham 

ilton, Ohio. 


pape generator; Charles E. Buell 


conduit; Edward 


407,45 4 Electric cut-out; Adolph T. Smith, New 
Y ork, sa 

sed Automatic telegraph. 407,461 Automatic 
telegraphy. 407,462 ara telegraph recorde: 
Frank Anderson, Peekskill, N. Y. 

107,470 Circuit for sou railways; Henry I 
Cutler, Newton, Mass. 

107,477 Means for securing dishes to the tables 
of steamships; Frank Ezzel, Maranham, Brazil 

407,480 Relay for getees telegraphs; Clat 


ence L. Healy, Brooklyn, N. Y. 

407,485 Multiple wire system of electrical 
bution; James A. Lighthipe, Wilmington, Del., 
signor to himself, George W. Bratton, Philadelp Shia 

* 2 


Va., and Henry Nunez, New York, 

170,490 Electric signal; George Molntech: Ston 
ington, Conn. 

107,496 Electrical railway; Sidney H Short, ben 
ver, Colo., assignor to the United States Electric 


Company, same place. 

407,581 Selecting telegraph: Mark W. Dewey, 
Syracuse, N. Y.. assignor, by direct and mesne as 
siguments, to the Dewey Corporation, same place 

107,593 Electric fixture; John C. Hollings, Bos 
ton, Mass. 

107,618 Core for converters. 
meter; Marmaduke M. M. Slattery, 
Ind., assignor to the Fort Wayne Electric 


407,619 Electric 
Fort Wayne, 
Light 


| Company, same place. 


107,689 Charging system for Emgentany batteries: 
Andrew L. Riker, New York, N. Y. 

407,692 Autograph tele; code James H. Robert 
son, Rutherford, , assignor to the Writing 
Telegraph Company of New York. 

407, 107,730 Printing telegraph; 





Clarence L 


| " 
728 
| Healy, Brooklyn, assignor to the Commercial Tele 
gram Company, New York, : 





407.745 Electrical railway; Sidney H. Short, Den 
ver, Colo. 

407,746 Water closet flushing valve (electric); 
John W. Stevens, St. Paul, Minn. 

407,749 Extensible upward pressure contact arm; 
Charles J. Van Depoele, Lynn, Mass. 


SEALED PROPOSALS 


For Lighting the Streets of Abilene, 
Kansas. For specifications, address, 
JUDGE W. P. SEEDS, City Clerk. 


All bids must be received on or before August 
15th. 











FOR RENT, with abundant power. 

Factory floor 200x65 feet, North 10th 
Street, Brooklyn, N. Y. Light on both 
sides ; two elevators. Floor new, has never 
been used. Steam heat, automatic sprink- 
lers; insurance cheap; very desirable for 
electrical manufactory. Address 

F. R & F. J. VERNON, 

201 Lafayette Ave., Brooklyn, N. Y. 





TRUSTELT’S SALE 


{n the matter of the dissolution of The Partz eo 
Battery Company, Court of Common Pleas, No. : 
Philadelphia County, March Term, 1889, No. 894. 


ON TUESDAY, JULY 30th, 1889, 


AT THE— 


Philadelphia Exchange, cor. 34 & Walnut Sts., Phila,. 
at 12 o'clock, will be sold at public sale, 


Letters Patent of the United States 


AS FOLLOWS: 


No. 251,619, issued January 24, 1882, to A. F. W. 
Partz, for improvement in V Oltaic Batteries. 

No. 328,607, issued October 20, 1885, to A. F. W 
Partz, for improvement in Liquids for Voltaic 
Batteries. ore 

No, 347,440, issued August z = to A. F. W. 
nee. for improvement in Vo taic jeries. 

No. 353, aor issued December 7, 1886, to A. F. W. 
Partz, for improvement in Voltaic Bttteries. 

No. 362,531. issued May 10, 1887, to A. F. W. Partz, 
for improvement in Voltaic Batteries. 

No. I 79,180, issued March 6, 1888, for improvement 
in De larizing ( ‘ompounds. 

ALSO, at the same time and place, will be sold for 
the same account, certain other assets. 


ler. 
4 WALTER GEORGE SMITH, Esq,, Trustee. 


M. THOMAS & SONS, Auctioneers, 
No. 136 Se, 4th §t., Pnila. 
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WANTED. —Fozincer capable of 


taking charge of central station, con- |} 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 











(uining Ball Engine and two half are Brush the Very Highest Grade. 
Dynamos. Run on moon schedule. Write, Precision and Constancy, Quality and Finish 
tating experience, references and salary the Best in the World. 
' Catal f Standard Test Instru- 
expected. o Address, ay em pe application. 
ELECTRICIAN,” THE E. S. GREELEY & CO., 
New England Office, ELEcTRIcAL REVIEW, 6 ano 7 Dey ST., New YORK. 
196 Summer Street, Boston. 
W.R. OSTRANDER &CO. 
21, 23.4 25 ANN ST., NEW YORE, 
AMERICAN ufacturers of a 
SPEAKING TUBES, W £ 
N t 
a Link Belt Go. Electra & mechanical " Bell: 









aaa ~~ Patent 


Leather 
Link 


FACTORY, 


De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 























Belting; 4. &. JEFFoRDS & 60., 
Speciall Manufacturers to the Trade. 
ase |\ POROUS CELIS 
25 _ poe ey ae of = 
°. usiness. 
DYNAMOS. | 2716 to 2738 Salmon St., Philadelphia, Pa. 
° - RR - 
orrion, #2 oLirr streer,” NEW YORK. ao 
or Electric 
WEW YORK. CHICAGO, BOSTON. PHILA, MOULDING Light Work. 





Wooden Dynamo Frames, Etc. 


John A_ Robertson, 393 Federal 
Boston, Maas. 


WALTHAM 


Street, 








NOTICE TO THE TRADE. 


A. L. BOCART, 
| ef us 22 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur 
glar Alarm, Gas-L ightin; 
Attachments, and othe 
electrical appliances « o. 
nected therewith, all « 
which are ne 
exclusively by him, and’ 
are sold to the trade or 
the most favorable term: 
EXPERTS will use none 
other. on account of their 
superior workmanship, 
and practical utility. 

Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Bogart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 

Illustrated Circulars. 
price-lists and discount 
sheets forwarded to the 
Auto- trade on application, ac- 
matic.companied with busines 
card. 





WATCHES 


ire the best for electricians, railroad men, 
engineers and others whose vocation re- | 
quires a watch that is both absolutcly non- 


magnetic and an accurate timekeeper. | 
| 





Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH co. 


WALTHAM, MASS. 
ames Ce LOW PRICE maarernoany 


LONC LIFE. 
= ey ahnN is 


INCANDESCENT LAMP C0. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large yoke for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &c. 


WILLIAMSPORT, PENN. 


THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 


| No.9 
| = 











SEND FOR CATALOGUE. 











E. M. F., 1.60 VOLTS. 





“ AXO” BATTERY COMPLETE 


with Jar adapted for Sealing. “AXO” POROUS CUP. 


The “ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co. 149 W. 18th St. N. Y. 





Evoens F. Pai.uips, President. W. H. Sawyer, Secretary and Electrician, 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished |nsulated 


© ELEGTRIG WIRES, 
} TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire 


PATENT RUBBER COVERED W WIRE, OFFICE AND AN- 
TATO BAD - ENCASED WU WIRE, 


GROUND CABLES, BTC., BTC. ‘ 


OFFICE AND FACTORY, No. 67 nanan ST., PROVIDENCE. R. 1. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Flectric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICc=e.. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 
Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers i (ombination Fixtures 


UNSURPASSED FACILITIES 


For producing of the most approved for any system of 
INCANDESCENT LICHTINC. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 

















Veet mane 











Cyrus 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


eo - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL NOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


EDISoNW LAMY Ss. 


FROM '/) to 36 CANDLE POWER. 
2'/2 {0 4 VOLTS. 


or Dynamos, 


D. W. Baker. 











CATALOGUE ON APPLICATION. 


EDISON LAMP C0., HARRISON, N. J. 
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ToRPEDO STATION, 
Newport, R. I., March 11, 
Tue OxKonITE Company, 13 Park Row, New York City. 
Gentlemen :—The sample of lead covere 2d sent here for examina- 
tion shows an insulation resistance of 1250 megohms per nautical 
mile after twenty-four hours in salt water. The insulation of one 
length of about 150 feet appears not to have been affected by immer- 
sion in salt water for two months. 
The conductivity is 98,%, per cent. of - of pure copper. 
Respectfully, . F. GOODRICH, 
Commander and Inspector of Ordnance in idea of Torpedo Station 
D. In Dee., 1888, Commissioner Goodrich wrote fully corroborating the above. 
>) 


(No. 197.) 








CHAS, A. CHEEVER, 


President. 


THE 











RRYA BSE 


EXECUTIVE OFFICE, 
WESTERN UNION TELEGRAPH COMPANY. 
New York, June 6, 1887. 

Dear Mr. Candee :—Replying to yours of the 28th ult., my ex- 
perience with the Okonite Core, for something over two years, has 
been very satisfactory. 

I have yet to learn of the first case of deterioration of the core that 
has passed under my inspection, although, in amount, it figures up 
several hundred miles, and is used in both aerial and underground 
cables. ; Truly yours, 

GEORGE 





A. HAMILTON. 


“ 
if 
( 





WILLARD L. CANDEE, 


Treasurer. 








BE WARK 





INSULATED WIRES & GABLES 





yy New ENGLAND TELEPHONE & 'TELEGRAPH COMPANY, ¥ 
50 Pearl St., Boston, Mass., April 11. 1887. 
W. L. Canpner, Treas., The Okonite Co., New York. 

Dear Sir :—It affords me pleasure to state that the Okonite 
Insulated Wires, furnished our Company during the past year, have 
given good satisfaction, Our tests (both practical and scientific) have 
been very severe, as to Insulation, Toughness and Durability. I 
cheerfully recommend it as a first-class Insulated Wire. 


Yours ‘<4 
J. N. KELLER, 
VA 


General Manager. 
January 9th, 1889, William J. Denver, then General Manager, wrote fully <- 
confirming the above. i, 








cum = 
=ROW, 
N. 





Zz HICAGO SECTIONAL ELECTRIC UNDERGROUND COMPANY, 
Room 1022, Chicago Opera House Building, 
CHICAGO March 27, 1886. 
THE OKoNITE Company, New York. 

Gents :—In reply to your inquiry, I would say there have been 
placed in our conduits during the past year over 100,000 feet of 
your wire which, up to the present time, has not caused a single 
complaint. Such of our lessces as use it speak of it very highly. 

Yours truly, 
Yy. F. W. CUSHING. 
. Supt. Chicago Sectional Underground Co, 








EDISON AUTOMATIG DYNAMOS 
GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple are show con 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, !,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat vai Yorktown,”’ Cruisers ‘* Balti- 
more’’ and “‘ Charleston,’’ and Steamer ‘‘ Pensacola,’’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2, 000 lights. 

Steamer ‘ “Puritan,” of the Fall River Line, | ,600 lights. 








Send for Circulars on any class of isolated or Central Station Lighting. Estimates anc 


Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenue, New York. 





The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAEFERS OF 


Peters & Comino Figur 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelied finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW TORE. 





used our system. 


Turn Sharp Angles. 





FACILE PRINCEPS. 


We use heavy wire that does not stretch. 
Articulation Clear, 
Perfect and simple adjustment of line wire at instruments. 

A perfect Transmitter with separate Receivers and additional Receivers if required. 
In fact it is as good as money, brains and experience can produce. 

As cheap as is consistent with a practicable, durable and efficient apparatus. 
Confined to Short, Private Lines it is unequalled by anything in existence. 
Circulars and Price Lists on application. 


NATIONAL TELEPHONE MFG. CO., 620 Atlantic Ave., Boston, Mass. 


Bie high state of efficiency to which, during the present year, we have brought 
the mechanical Telephone elicits surprise from all who have inspected or 


Heavy, imperishable diaphragms. 
Operative Rain or Shine. 





w 
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SIrague Lnpran i Fletie. Motu 


STREET RAILWAY WORK 






































se pe | SvUPwrERIOF 
Teun to any other machine which was ever 
eecei: devised for the same service. 








We claim the following advantages for our 
Street Railway Equipment: 


J Flexible Suspension, Noiseless Cearing, 
JOWN A. ROEBLING S SONS C0. Gears, Pinions and All Parts Indenpendently 
‘Removable, Brushes of a New Design and Perfec- 
‘tion as Regards Ease of Running, Motors move 


Underwriters, Weatherprool, — iasremese Seelam cher Patcrm 


Office and Annunctator Wire, sedsces i's inimem, ext Mechanica an 
=MAGNET WIRE= 


AND ALL OTHER KINDS OF 


Insulated Fleetric Wires and Gables. Spr ague Electric Railway & Motor Co. 
; | 16 & 18 BROAD ST., NEW YORK. 
Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph wire, | 


PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. [IMPORTANT 
Iron, Steel, Copper and Galvanized Wire Rope. 


JONN A. ROEBLING’S SONS GO., TO ALL INTERESTED IN 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY 


ST 
=. L. SHIPYyY, Secretary. 
Chicago Office & Warerooms, | WORKS: San Francisco Office & Warerooms, - AMERICAN HYP RT TRAE 
171-173 Lake St., TRENTON, N. J. | 8 California St., 


Geo. C. Bailey, Manager. S. V. Mooney, Manager. 





MANUFACTURERS OF 











Address all communications to 























EXPORT AND FINANCE is a weekly journal 


devoted to the interest of the American Manu- 
ENGI NE _facturer, Merchant, Banker and Exporter in 


BALL Saree 
CUT-OFF 
' > opening up and extending American trade and 













STANDARD commerce with the South American Republic, 


RELIABILITY, aes {== eRe 
ECONOMY, @ . “f DOUBLE Brazil and the West Indies. 

SIMPLICITY, COMPOUND The South American trade now amounts to 

THE MOST PERFECT — ¥ } TANDEM about $500,000,000.00 annually—90 per cent 

Sey onTAnee. eae Reetice., COMPOUND of which goes to Europe. Every American 


For Electrical Lighting, Elee trical alt waiys and pur- citizen wanting to help in securing this 
poses where perfect governing is required, ithasnoequal. | ,, Enormous Trade for this Country,” should 
| +] 


BALL ENGINE Co., ERIE, PA.  rameiineety subscribe for EXPORT AND 


When Writing for Catalogues & SSH. B=SPONSIBLE PARTIES wish’) PYWANCE, Price, $5.00 per annum, 





ing to make incandescent lamps | 
ordering Articles can secure am an, fully up in the whole | Address, 
advertised in our columns please proces No patents, no experimenting, 
| will instruct or assist those in trouble. s s . 
mention that you saw the adver- = a rt d 3 Pp bl h C 
J mney  EXport and rinance Fubiisning vuo., 
tisement “ead sama 
in the Electrical Review. gf eon Saree 6 BOWLING GREEN, NEW YORK. 
e | P. 0. Box 3329 








ow mE MOTRICAT Aap gy | OMe aioe Electrical Review’s New 
BOOKS Will be mailed to rg  EVIEW PUB. C COMPANY tite s atategue of all Electrical and Scien- 
ELECTRICAL F New York, 2.0.33. » '| 18 PARE R NEW YORE. 
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ELEGTRIGAL SUPPLY GO. NEW YORK BELTING AND PACKING CO. 


g ANSONIA, CONN. WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Samia. 
Western Office & Warehouse, The Oldest and Largest Manufacturers in the United States of 


171 Randolph St., Chicago, Ill 


’ ’ - ns 
— 
—_— am 
MANUFACTURE THE CELEBRATED —_ — 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 









































In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ee elevators at Chicago, Buffalo and 

ew York 


NEW No, 647 CATALOGUE. cone RE 


Blectric Light purposes, for use on Dynamos and Swift running machinery. 


WRITE FOR OUR 








No. 647. Diamonp Carson BatTery. Eastern Selling Agents, SALESROOMS 
EANSAS CITY OFFICE, 505 Delaware Street. T. F, Hunter & Co., 33 Church St., New York City. | Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer St., Atlanta, 16 Decatur St., 
Cc hicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 


Si» Louis, 907-911 North Main St., Baltimore, 12 North Charles St., 
Denver, 1601-1611 17th St. Buffalo, 124-128 Washington St., 


@ a 
c harleston, 160 Meeting St., New Orleans, 54 Canal St., 
Minneapolis, 28 South 2d St., Kansas City, 1311 & 1313 West 12th St., 
Cincinnati, 161-165 West P earl St. Richmond, 1206 East Main St. 
* Cleveland, 176 Superior St., 


European Branch, Hamburg, Germany, Pickhuben 5. \Freihafengebiet). 


THE TRENTON ENGINE. Sperry Electric Company, 
INCANDESCENT LAMPS ATT BALANCE VALVE, | Pastry, 194 to 198 So, Clinton St, Chicago, I 


— FOR — POSITIVE EXHAUST. MANUFACTURERS OF THE 
ECONOMY, DURABILITY AND , Or One REGULA- ‘Improved Sperry High and Low Tension 


ARC LIGHT CIRCUITS,  exqmg te0%:,00, treston, ¥, 5, Bier Systems of Are Lighting, 


STM? F. Van Winkle, 91 Liberty St.'N.Y. Avent, Claiming the Highest Efficiency, Reliability 
LE. RELIABLE. DURABLE. and Durability. Perfect Regulation. 
Hydraulic “di THE LEHIGH VALLEY 


ea ete nell C a = 0 S OTI N G C 0. 


WAFS & SSSAN, Foot of Washington St., Jersey City, N. J. 
_- EAST 434 ST., NEW YORE CITY. Creosoted Lumber, Underground Con- 
SS Poles, Piling and Ties 














The only safe socket for series lamps and the 
ently socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 


THE E.S. GREELEY & CO., Washburn & Moen Mfg. Co. 


CESTER, MASS. 
Nos. 5 & 7 Dey St., New Yurk neice 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switehe 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 





Special Attention to Electrical Work. 








MAKERS OF 


4 IRON ® STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 





Brackets. Insulating Tapes. : eee 
Rubber, Porcelain and Glass Insulators The Standard with all Telegraph and Telephone Companies. 
WIRES OF ALL KINDS. Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
Silk & Cotton Covered Flexible Conducting Cord | tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
of various sizes for Incandescent Lighting. - = hod ho rice i Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
Spikes, Pole Steps, Lag Screws, Drive Screws, °°” Sent free on application. 
Turn Buckles, Ete. _New York Warehouse. Chicago Warehouse, 


(6 CLIFF STREET. 107 & 109 LAKE ST. 








~ i mA | LE 
LF ra f for ELECTRICAL Pur POSES 


TUBING ALL SIZES D000 > 
Pure _Rusger TAPE . Faction SAP Ee 


va tae 


Dyelefacter ers igre —— 


HARD RUBBER) Coops bi 
for a fy Pfr BLT RICA PUPpo 4 Sammee and prices upon applicati ian. 


SPECIALTIES OF ALL KINDS TO ORDER B=-| Adares> me BF Goooricy Co. 
—=> Seni FOR Che Tal ANT CORE? W OMRON; OH/O. | 





S.Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. ik Ss. Y. LHOMMEDIEU & CoO., Eastern Agents, 65 Reade St., N. Y. 
E"ARADAYVY GCGARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA. 
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~ W, DB, SARGENT, President. wNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEN TRON MANUFACTURING COMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN vane STILL. 






















MANUFACTURERS OF ——— 


Perret Electric Motors » Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 











THE DISTINCTIVE FEATURES ARB: 


7. LAMINATED FIELD MACNETS, 
LZ LOW ARMATURE RESISTANCE, 
Z NO SPARKING UNDER CHANCES OF LOAD, 
EXCELLENT WORKMANSHIP. 


In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “*™inatee higher Pn ney ee et 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise 


NEW HVE CLOCK C0, Industries. 


29 Murray Street, New York. ‘Journal of Engineering, Electricity # Chemistry 








OF THE —— 


Electrical Supplies, “stsuescreteee. 


eg hy A, See err er rere $6 00 $6 00 


ells, ire, ela g. |THE UNITED STATES, CANADA and COUNTRIES 
l! CUs, oun ers, INCLUDED IN THE POSTAL UNION, Post Free................... 900 800 
| INDIA, CEYLON, STRAITS SETTLEMENTS, nny hac ie — 1075 900 

—-_ | SUBSCRIPTIONS PAYABLE IN ADY 


‘CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENG. 


€ EVERYTHING ELECTRICAL. bo touovomc 22 yeas sec set: an Qet® Hope Se 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. | anita, Whee ts fc, eee ae, Peete te ee Peter of te 


Dart ELectTric LICHT Company, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


“CG. & GC.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT 
ELECTRIC _ CIRCUITS. 
MOTORS MOF AvToMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 30! Arch Street. 
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Empire City ELectric COMPANY, 


15 DEY STREET, NEW YoRkKHs. 


Oo. E. MADDEN, President. E. T. CILLILAND, Vice-President. 








MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light and Electrical Supplies 


OF EVERY DESCRIPTION. 


All kinds of Bare and Insulated Wires and Cables, Batteries, Bells, Annunciators, Burglar 
Alarms, etc., Insulators, Pins, Brackets, Cross Arms, etc. 








INCANDESCENT LAMPS of best make to fit any socket. 
CARBON POINTS of best Foreign and Domestic Manufacture. 
WHITEWOOD MOULDING and CLEATS at low prices. 


NEW CATALOGUE JUST PUBLISHED. IN FACT, EVERYTHING IN THE ELECTRICAL LINE. 


Estimates Cheerfully Furnished. Correspondence Solicited. Discount Sheet furnished to any one in the Trade on Application. 





’ July 30, 1889. 
Dear Sir: 


We have now in stock in large quantities the excellent ‘‘STODDARD CUT OUT,’’ will be 
pleased to quote prices on these; and also other forms of ‘‘Cut-Outs’’ and Electric Light 
Material. 

‘“‘INCANDESCENT LAMPS” of SUPERIOR QUALITY, to fit any socket and of any voltage, 
we can furnish at VERY REASONABLE PRICES. Please send for quotations. 

The ‘“‘HARDTMUTH EMPIRE’”’ Carbons are UNSURPASSED in quality. We will send you 
a package of 50 pairs of these celebrated carbons (7-16 or 1-2 in. dia.) FOR TRIAL, at about the 
same rate as price per thousand. 

Our new ‘‘ WEATHERPROOF and FIREPROOF’’ Wire is meeting with much favor; price 


is very reasonable. 
Yours, etc. 


EMPIRE GITY ELEGTRIG GO. 


press ses se ARYTS ENGINEERING GOMPARY 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


1444156 Greme St, GREENPOINT, BROOKLYN, , DX... For Electric Lighting and Power Stations. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTIC a, | 7 aan 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. | : AGENTS FOR : 


| ARMINGTON & SIMS ENCINES, 
SPECIAL SALE | JARVIS BOILER SETTING, 


Lehigh Valley Greosoting Go. Creosoted Tubing ” ERHONAL EEO Wants AERT ORO” 


NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
The Lehigh Valley Creosoting Werks. — 
Perth Amboy, N. J., July 15, 1889. UNDERGROUND WIRES, 


SHEFFIELD CRATE BARS. 
We have this day removed our Perth Amboy 


Office to Jersey City, foot of Washington street, 20,000 Feet at 3 Cents per Foot. 


South of the Gap, where please address all commu- 
THE WYCKOFF PIPE CO., 


nications. Respectfully Yours 
WILLIAMSPORT, PA. 


UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


Works at Perth Amboy, N. J. 
This Exhibition is held under the auspices of the §T. LOUIS EXPOSITION AND MUSIC HALL pitas MB in their 
MAGNIFICENT PERMANENT EXPOSITION BUILDING (costing $750,000), and will be 
THE GREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 
ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse-power of energy are offered FREE to exhib- 
itors, and every facility will be given tor the proper display of goods. These goods will be RETURNED FREE. 


SOME OF THE SPECIAL FEATURES: = (oo2n5 scov am. woo. )’ PRE EIEY, Scores of Steam Engines, Water 


Cooking by Electricity. The great- | Wheels, Dynamos, Motors, ete., all run- 
est novelty of the age. — es | ning. There will not be a piece of idle 




















REMOVAL NOTICE. 


OFFICE OF 





G61 Oliver Street, Boston. 





SEND FOR NEW CATALOGUE. 














Thomas A. Edison’s Personal Ex- 
hibit of his inventions. 

A Corps of Drums manipulated by 
Electricity. 

An Electric Railway on which will 


run cars of the Overhead, Conduit and. 


Storage Battery Systems. 

Police and Fire Alarm Systems and 
all kinds of Electric Signaling Appa- 
ratus IN OPERATION. 

The latest and greatest novelty in 
Electrical Music SHOWN FOR THE 
FIRST TIME. 


‘The South, West and Southwest will turn out EN MASSE to see this Exhibit. 


electrical world. 








St. Louis EXPOSITION AND Music HALL. 


machinery in the building. 


Music from Gilmore’s Band (which 
is engaged for the entire six weeks) dis- 
tributed phonographically to all parts 
of the building. The only Exhibit of the 
Phonograph ever given on a large scale 
in the world. 

Full displays of Wires, Cables, Con- 
duits, Belts, Supplies, Lamps, and the 
thousand and one products of Electric 
skill and genius. 


ACRES OF BEAUTIFUL EFFECTS 
AND CURIOUS MECHANISMS. 








This field is the greatest ever put before the 


FRED. H. WHIPPLE, Ceneral Manager, Detroit, Mich. 
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~ JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED HN. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
formulz. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 





CONTENTS: 


Historical Development of the Modern Method of Producing 
Electricity. 

How Electricity is Mechanically Produced. 

Practical Thoughts upon the Lines of Force and the Production 
of Motion. 

something about Primary and Secondary Batteries. 

‘low Electricity is Applied to Street Railways. 

‘he Application of the Motor to the Car. 

arly Attempts at Electric Propulsion with the Roads now in 
Operation. 

some of theso-called “Systems” of Electric Street Railways. 

\pplication of Electricity to Elevated and Underground Railways. 

Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 

some Further Comparisons of Electric Propulsion with other 
Methods. 

‘he Electric Motor for Stationary Power Purposes. 

‘he Importance of Economical Steam Power to the Electric 
Current. 

‘he Utilization of Water Powers for Electric Transmission. 

‘he Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car Propulsion. 





One Nundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


_ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 


ON BI:HCTRICAL SUBIECTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
ST 18 Park Row. New York. P. 0. Box, 3,329. 








| NEW PUBLICATION. 


ECONOMIC VALUE 


oF -— --——— 


ELECTRIC LIGHT 4ND POWER. 


By A. R. FOOTE. 


Address: P. O. Box 673, Cincinnati, Ohio. 


12m0, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price, 


From the MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
s..bject, and in the compass of about two hundred pages, groups a varjety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 
should make it a popular publication. 


ge7 > CORLISS! LANES BODLEY co 















AUTOMATIC CUT OFF 


ENCINES 


Unrivalied for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


THE LANE & BSODLEY CO, 2¢8,t2,271 WATER sr, 











DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 
h of Life. No Glass, consequently no Breakage. Easier and more Convenient 
ated io Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 


io A. SCHOVERLINC, 























1 ., Chicago, III. 
The Western Electric Co icag a a ane senene. 8. ¥. 





and California Electrical Works, San Francisco, Cal. 








* S,CORTLANOT ST. N.Y 


(07 HOPE ST — 5 Gow. your 
He . re, 
CLASCOW, SOOTLAND. 





Beemer) ELECTRICAL INSTRUMENT MAKING 
ft R AMATEURS. 
Branch OFFigg ‘| . 
! 


A PRACTICAL HAND BOOK, 
OSTON,MASS : BY 

8 OLIVER ST S. R. BOTTONE. 

| PHILADELPHIA, PA “9 Illustrations. 

i) 32N.5%ST OF 


“ . - 
COILL. -caSON St iE 

= ea : Ro 4 
Gich4s suetft > 
NEW LA.5S7 ARONDELE TS; th 
_ 561 MISSION ST 0} 
LONDON.ENG.II4 NEWGATE ST 
MANCHESTER.ENG 


PARIS.FRANCE = 


| 
1] 


Price, $1 20 





co. 





HAVANA, CUBA BROWNIUEE & Co., 
: sp DETROIT, MICE. 


DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR 
For Electric Railways. 
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FICKE M EYER DY N A M KY | ‘RANDALL IMPROVED EXTENSION PUSH BUTTON 
AND ELECTRIC MOTORS. 


on the ana, it can i. extentied toa be ad 
for the convenient use of asick person, 
or to a desk, table, secretary, etc. It is 
cspecially adapted for use in hospitals, 
bedrooms, diningrooms, or any other 
wm place in which it is inconvenient to go 
to the wall to press the common st: ation 
ary push. 
‘We manufacture and deal in every 
article known to the trade. Write for 


VIADUCT MANUFACTURING C0., 'Sena’for cur new complete cataloguc 


BALTIMORE, MD. just issued. 


The PARKER-RUSSELL MINING & M’F’G CO, 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


Sx. TOUTS. 





‘United States Patents, Feb. 22, 1887; Feb. 14, 1888.) 








UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








OR SALE—A BARGAIN—One| Direct Reading Am-meters and Volt-meters, 
wots 94x10, 45 H. P. Armington | 
[= / & Sims Engine, First Class con- | 
dition. Good as new. Cheap if| 
taken at once. 
W. B. PEARSON, 
25 Third Ave., 





Machine Complete, 


Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. NO 














RADIATION OF FIELD MACNETISM. a 
There being no magnetism apparent at any exposed surface of the WM. MARSHALL, |* . 
machine, all the lines of force are concentrated within the machine and MANUFACTURER. | ELECTRICAL INSTRUMENTS o of all kinds 
pass through the armature. Standards aSpecialty | Manufactured and For Sale by 
NO SPARKING AT. THE COM MUTATOR. Rooms 2 and 4, University Building, New York. | A. KE. EATON, 191 FULTON ST., BROOKLYN, N. ¥. 





ANTED.—Machinery to build. 
ROYCE & & MAREAN, ; Specialties in CAST IRON 
to manufacture. Fine solid CAST- 


ELECTRICAL B APPARATUS ag Dies, Moulds, Dynamos, 





Telegraph and Telephone Supplies, MANUFACTURER, 
No. 1408 Penna. Avenue, P. O. Box 886, 
Opp. Wiliart's Hotel. WASHINGTON. D.C. wan Saree, Pees. 





THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
5 8 A a Od | | 1 = 1°) 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 


These machines, in all sizes, and ot any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


ENCINEERS, to ELECTRIC LICHT AND POWER COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. CHARLES R.VINCENT &CO., 


15 CORTLANDT STREET, NEW YORK, 
Ball Nigh Speed Automatic Gut-off Engines 
uiwure VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 

















REGISTER SPRINGS A SPECIALTY. | = 
@ | au 
< 3 
>» 5 = s 
Ww E 
ST rr TLEFIEPLY : 2 - 
( y a Wy ee & 
IT A ° — 2 
CARY & MO = - 4 | <x” 

larg 234 West 29 S - = 


NE ORK 
13 SPRINGS 











Eickemeyer Dynamo with Brotherhood Engine directly -* as applied to Electric ww. Et. CoLEe, 
Plant on Steam Yacht **Lorn | Electrical Engineer and 
Consulting Electrician, 
J. H. BUNNELL & C0 S | A 321 EAST 14th STREET, NEW YORK. 
ag 0 e gents, Tests, Measurements and Estimates of all kinds. 


SEND FOR DESCRIPTIVE PAMPHLET. | 
| 
106-108 LIBERTY STREET, N. Rep ty | 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O., OR 110 LiBERTY ST., N.Y. 
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- BUGS AND DIRT HAVE NO EFFECT 


on Te. =— 


NORWAY IRON FRAME BELLS 


MADE BY 


J. ELLIOTT SHAW & CO., 
S53 North 2th St., Philadelphia. 


SEND FOR NEW CATALOGUEZE. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hiauest EFFIciEncy. 














Qur Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 








weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


baad and Machine Department Harrisburg Car Manufacturing Co. 
BAR 





RISBURG, PA, 


I 
DE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. | 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New Engl: and Office, Messrs. John Post, Jr. & Co., 70 Kilby St., 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 


PAILLARD NON-MAGNETIC WATCHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL “Balance 





wo 
See 


, ~~. hance & 





Spring” 


Is engraved on each movement 


IMITATIONS, 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


‘The Best American Non-Magnetic Watch. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND CUT-OFF 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Mills, 

Largest Flour Mills, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 


18 size full plate movement. 








Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine Co., 


BELOIT, WIS. 
Send for New Catalogue, 








POWER PLANTS FOR 


Baltimore Office, Messrs. Thomas K Carey & Bro. 26 Light St., Balt. | ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED W iIkFeE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 








ay, 


PAT 


ENT “ 








J. L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 








K.” LINE WIRE PS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 





ELECTRIC LIGHTING 


IN NEW YORK 


is the subject of an article of 9 
pages, with 28 illustrations, by 


SCHUYLER 8. WHEELER, Sc. D., 


Klectrical Expert of the Board of 
Electrical Control, New York, in 


HARPER’S WEEKLY 


Published July 24th. 


Mr. Wheeler discusses and ex- 
plains the subject under the fol- 
lowing heads: 


Cenerating and Distributing; 
Lamps;_ 

Systems of Distribution; 

The Alternating Current; 
Construction of the Lines. 


20 pages, 10 cents a copy; Sub- 
scription $4 a year, postpaid. 


Published by HARPER & BROTHERS, N. Y. 





The Yational Electric Light 
Association 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8. 
Delegates will stop at the Inter- 
national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 
ara Falls. 

Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train from New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters. 


ALLAN V. GARRATT, 


Secretary and Treasurer. 





Manufacturers — 











18 Fulton Street, Brooklyn, E, D. 





H.E.& C. BAXTER, 





For the Electrical Review’s New 
i Catalogue of all Electrical and Scien- 
tific Books. 
nv 
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WESTINGHOUSE ELECTRIC 0 


Pittsburgh, 


Distribution by Ninnaing i 


187 Gentral Station Plants, Aggregating a Gapacity of 328,000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED « 





























SAWYER -MAN ELECTRIG COMPANY, 


(LEASED \ND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 
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THOMSON-HOUSTON 
«{ DYNAMOS Pe 


ARC+LIGHTING 


ARE ABSOLUTELY 


AUTOMATIC IN REGULATION. 


Pine Set 
EFFICIENT, 
DURABLE, 
RELIABLE. 


















































The Thomson-Nouston Arc Lamps give a Pure, Steady, White Light. 
60,000 in Daily Use. 





THEY ARE MADE 


SINGLE OR DOUBLE. PLAIN OR ORNAMENTAL. 


The Thomson-Houston Arc Lighting System is Complete in Every Detail, and all the Smaller 
Parts are Made with as much Care and Attention 
as the Larger Apparatus. 


IN USE IN 500 GENTRAL STATIONS. 








THE THomson-HMoustTon ELectric Co., 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 














GENERAL WESTERN ACENTS. 


ae 
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gm The Story:Eleciric Ligh 


TRADE Mat Pamphlet, 15 Pages, by C, C. Haskins, Inspector. 


Wires, Cables, Tape and Tubing. 
A Description without Technicalities for Non-Electricians, Mailed to any Address, 


Free. CENTRAL ELECTRIC CoO., 


42 LA SALLE STREET, CHICAGO, ILL. 


COMPOUND. .{oNDENsiNg.08 | EF ST ' N C HO US q SELLING DEPARTMENT IN THE UNITED STATES. 
* NON-CONDENSING. NEW YORK, 17 Cortlandt Street, Ww = 
16 Sizes, 6 to 500 H. P. Not yet equaled by any form of Engine for SO ODURGH. Westinghouse oe Buling Cure Kerr 


56, 158 e Stree’ 


HIGH FU CHICAGO, 

EL DUTY AND SIMPLICITY. PHILADELPHIA, ais Chestnut St., R. Mucklé, Jr. & Co. 

Washingto A 
STAN DARD. 13 “= in Stock. KANSAS CITY, 312 Union Avenue. | Fairbanks 
5 to 250 H. P. DENVER 1830 Seventeenth Street, § & O°. 

__3,000 in use in all parts of the Civilized World. _ OMAHA, org ma oe 
SALT LAKE CITY, 2508. Main St. | Utah& Montana 
MONT. E. Granite St. { Machinery Co. 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. te 
AN AUTOMATIC ENGINE CHEAPER A SLIDE VALVE. ° ° SAN FRANCISCO, 21 ry 28 Fremont St., ,, Parke & lew 9 . 
ot ec tctem |heWeslinghouseMachineCo persists ak Remreeet 
AT rt GA. SS. Pri Br St. f ie D. A. cine 


All the abov. 
e built strictly to Genge with Interchangeable Parts. DALL. EX. anating. imo. & Meh Co. 


Corned Sc Seis Tinssied Goals MMMM TYAS WO CHATTANOOGA, TENN, Bee Son 























EEA DQUARTERS wWitLIAms « PotTreEerR, 
— i 15 CORTLANDT ST., NEW YORK. 


NEW YORK CITY Engineers # Contractors, 
eerie CENERAL ACENTS, 
an STRAIGHT LINE ENGINES 


& 4 3 Will be mailed to any address, postage prepaid, on receipt of price. Address, 





UNIVERSAL, LICHT, OR PLAIN FOR eee eer anne Tar Potion 


HEAVY WORK. 




























ALL SIZES READY FOR QUICK DELIVERY. : Powell’s Patent Signal” : 
> MACHINES SHOWN IN OPERATION =? - g ° 

BY THE MANUFACTURERS, it 3 p Y N A M 0 0 | [ F . S is =2 

= cee e a 28 

Ee. EE. Garvin & Co. i 3 THE BESTIN THE WORLD. =; cod 
72% ENN " =3 

LAICHT & CANAL STREETS, NEW YORK CITY. nent 4 . Sight chamber is fitted with square window 8 ae 
SEND FOR 1.LUSTRATED CATALOGUE ses @ panes, which are secured by brass end plates, g =p 

; aes ~ 2nd can be removed for inspection, cleaning 4 wi 

38 4 or repairs, at any time, while the machine is § oe 

T For the Electrical Review’s New | £25 ps running. -: ae B 3é 

W R H E Catalogue of all Electrical and Scien- | =e isd MANUFACTURED BY Er 2s 
tific Books. =Et 3 : 78 

is PaRK ROW, NEW YORE. F.3 — THE WM. POWELL CO, 2 is 

= e @ Nos. 60,52&54PlumSt., CINCINNATI, 0. 2 = 

2 Please send for ettins ae Discounts. 2 





~ MUTT 60. R. T. WHITE, 


12 Pearl e ieee 6), BOSTON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 










Providence, R. LI., 
MANUFACTURERS OF N> Bolts 
through the 


Braiding Machinery noel 


FOR COVERING 








TELEPHONE 


AND 


THOMAS ASHBUENER, Western Agent, Kansas City, Mo. 


EUREKA CONSTRUCTION 


Rolled any weight desired Patent allowed. 


ELECTRIC-LIGHT WIRE Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasets. 


: \ SINGLE AND DOUBLE Russell & Co. 
Semmem WINDERS:BRAIDERS§ $= massiton, oro, 


Of every Description BUILDERS OF 

for Silk, Worsted 

and Cotton Braid. AUTOMATIC ENGINES 
BOILERS, ETC. 


, FS Cae Complete Power Plants Furnished 
SPECIALTY and Erected. 


| Suup ror CaTALoGus. 














—_ etl 
e 46x24 DOUBLE BRAIDER 








1889 
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CHICAGO. 


We have added to our list of ELECTRIC BELL SUPPLIES a new 


Needle Annunciator which we call 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


our “‘No. 2.””° ANNUNCIATOR. 


WwWEW YWVOokrRkEs. 





WELLINGTON 


T Belt Nolder 


The simplest, cheapest and 
handiest device in existence 


* Market Street, 
CHICAGO, ILL., 


BAIN, 


General nee Work, in all branches of 5K FB 
Electrical Engineering. Consultation, ete. W.R.SANTLEY & CO. 


TRY ME. WELLINGTON, 0. 





Correspondence confidential. 








MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 





This System is mechanically and electrically | 
perfect and produces a steadv, white and noiseless 


light with the minimum of expense, both as to the | 


power required and the cost of repairs. 
For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortlandt St... N. Y. City. 


FACTORY: 


Oth Ave. & 27th St., New York City. 





Automatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE RECQULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 


OVER 
——SEND FOR CIRCULAR. — 


AMERIGAN ELEGTRIGAL DIRECTORY For 1889 


PRICE, #5.00. 








The best and most permanent medium for advertisers in the electrical 


field. 


| 


| 
| 


THE ARMINGTON & SIMS. 


MODERATE PRICE, | 
2,500 ENGINES IN. USE. | 


| Rooms 612, 618 and 614, 225 Dearborn St., Chicago. 





The work reaches every electric light and power company in the coun- | 


, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of | 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR | 


IRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind 


upon application. 
| wanted, send business card. 











Monthly, 





Vol. V. 113 Liberty 8t., New York. $2.00 Per Year. 
CONTENTS. Is the Best Ad- 


THE | 
Each issue contains 120 es or more, 


STREET RAILWAY | including 30 pages of sending mather and vertising Medium 
' illustrations through which to 


JOURNAL, A Directory of Street Railways in ‘ 
113 Liberty Street, ay 4 United States and Canada. reach Street Rail- 
A Directory of Manufacturers of = 
NEW YORK. street railway appliances and materials ys. 








sEN pants 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


EA 
FO TR ADE MARKS 


512 ARCH ST. PHILADELPHIA PaA.U.S.A 


ORIGINAL MANUFACTURERS OF PHOSP ; 
BRONZE IN THE UNITEL STATES ANC auras 
OF THE U.S PATENTS 





FOR SALE. 


Root Electric Gas Lighter. on %» p armincton © sins Pagine, ten 


used ina mill. In good order, and sold cheap 


Two 50h. p. Armington & Sims’ Engines. A lot 
By this system of Elec- of Brush Ornamental Lamps, 2,000 c. p 
tric Gas Lighting, house One 30 ag Brush machine and 1,200 ¢. p. lamps 


and fixture wiring are | im good order. 
One Edison 250 light machine 






dispensed with. zach Large Lot of Weston machines with lamps, all 
light is complete and sizes. Sold very cheap 
independent. Full in One 30 light Jenney dynamo, old style, with 
° : ager Se lamps. $20 per lamp capacity. 

formation will be given Bric-a-brac, Organ sold. © Pulpit and one-half 
on application barrel sermons on hand 

: i ial Will furnish on order second-hand apparatus of 

Liberal terms'to agents, any system. Write for further information 





FRANK RIDLON & CO., 


Root Electric Gas Lighting Co., 
196 Sumner St., Boston. 





FRANKLIN S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS. 


— TRADING AS — 


PARTRICK # CARTER 


MANUFACTURERS AND DEALERS 


ELECTRICAL SUPPLIES. 


SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR. 


No. 144 SOUTH SECOND STREET, PHILADELPHIA. 


ESTABLISHED 1867. 








July 13th, 1889. 

TO THE ELECTRICAL TRADE: 
Our new 1889 catalogue has been received from the printer 

| and is NOW ready for distribution. This catalogue and price-list 
should be in the hands of every one who contemplates purchasing 
| ELECTRICAL GOODS. The book is fully illustrated and priced, 
, and many novelties are listed. Will be mailed to any address 


If in the trade, and discount sheets are 


PARTRICK & CARTER. 





sure D 





NATIONAL CARBON 








CG. 





CLEVELAND, OHIO. 








MANUFACTURERS OF 





ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 













5487 1, ne 


GLOBES. _— . TED 
ne ieee Ee ROUGH. 
~3 RicH cur, OP ATALOGVE. 





ny EDGO SYSTEM 
Ameriedl Bell Telephone Compal, Synamos, 


95 MILK ST., BOSTON, MASS. Motors, 








This Company owns the Letters Patent granted Batte rl E S, 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all k f F lete E| icLioht#P P| 
ofPLECIRICSPEARING ISL EeHONESnninces VOMplete Electric Lignt#Fcwer rants 
the right secured.to this Company by the above —— FOR —— 


ts, d . ‘ 
Snowmen, Sis SAUMLENEA tyr tb or 96 MecmsoeD, Fe- Towns, Offlces, Residences, Factories, Theatres, Bte. 


a _ a por tata co ea ae — conse- ‘ 
quences thereof and liable to s erefor. : ———_ 
Street Cars Equipped ==— 
For the Electrical Review’s New 
WN R i T EF Sees ot al Electrical and Scien- =F} FI t + 3 I a 
1s PARK HOW, NEW YORE. ==rTor EleCTriC ropu SION. 
TH AGKARA MANUFACTURING CO., The oldest and most era Co. in the world, 


DESICNERS AND MAKERS OF 


GAS, ELEOTRIG COMBINATION FIXTURES. ‘The Electro-Dynamic Co. 


OF PHILADELPHIA, 


| Main Office, 224 Carter Street, New York Office, 
’ 7 Philadelphia, Pa. 44 Broadway. 
P h l lad © p h la, Pa. | | Ohicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 

















For any Incandescent System. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR Ke MOTORS ll be 


WOoOvUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 























OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 


—= THE Bast —— 


Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


| OVER 200,000 USED IN THE PAST oer On ALL GIVING ENTIRE SATIS- 














LEC LANCHE 









NAN | | ASK ANY ONE OF THE MANY USERS OF THE SAME. j 
| ( THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


| | PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. i 
fy Porous Cups, 35 cents, Subject to Discount in Quantity. 


E OF MANY: “WE ARE USINC ABOUT S000 geese OF oe ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 4 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTE { 














Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association."’ ' 
¥ 

J. H. BUNNELL & CO., 
106 c& 108 Liberty Street, NEV YoRs;:z£. : 





Send for our Latest Catalogue No. 6, of January, 1888. 1 


The National Feed-Water Heater, — 


(ver 800,000 Horse Power in use in the Ynited States. 1 


3 200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 











EXHAUST OUTLET 






































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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AMERICAN AND FOREIGN BOOKS 


ITS APPLIGATIONS. 





, Woodward. Arithmetical Physics. Boards................. pneane vtec’ soon «6D 
ELECTRICITY, MAGNETISM, ETC., ETC. | 
yee bn MEN sod ea anacaiovcudcedoveniuineet ty esee8 ar eeeeneiesnn $4 00 
ngell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 ilhistra- 
COMB, «<<. oc ahatecne . eS Re a ae oe SP oe ha . 75 | TELEGRAPHY & TELEPHONY. 
Anderson. Lightning Gomductors. “Citi. o:.oc occ cisco coe ceccceseseeseveveleeces 6 50 | Abernethy. « Commercial and Railway Telegraphy. Illustrated, cloth......... coos, 200 
Atkinson, Elements of Static Electricity... .............. 0 cecseeeeeeeeee cence: 1 50 | Beechey ""Moctro Telegreahe Cloth 36 illustrations......... deed sonceaiean 40 
Ayrton. Lecture on Electric Railways........... ... sete e eee rene eae e este eceees 20 | Clarke 4 Sabine. Electrical Tables and Formule, Cloth.........2.--ese+eeeeees 5 00 
Ay a Practical Electricity. For students of electrical engineering. 516 pages _| Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages............+...+. 6 00 
Barl nan ee «: sets cersserescsccececeresessecescesseessaucsersrenesasess 2 50 | Davis & Rae. Hand-Book of Electrical Diagrams and Connections............. «-» 200 
Be wi Vien Bea HUFACHIONS. .. 1... eee cece eee cece cere teen terete eeereeereee 4 00 | Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth.............. 6 00 
Seatanain yes of Electricity | tenner eee eee eee eee eee teen eee anes . ae ji erg a } pany to = ORME NEEL <ns.o6 once eeSdaoupwares ? - 
© AEE UE SBC OUEST CCC CoS COCO CO Sorte oe eo OE OCR SECO OE EEC CES oe Pd > S . § I a a a a a a a a ne eral a 
Secon” i Ma ich iMedia” abt cecec 0 oy | eM. Hien of Aihewle BOMGER.<us------+>0-senrvconsn cere recrreeece re ‘3 
a gn Currents of Electricity. Cloth ...........+005 s+: we eees 60 | Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth.............. 1 50 
Cavendish pe tee 7 Mitel neal gad Used. A book foramateurs. Cloth. 1 = | Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth.......... 1 50 
é sh. i EM ivcisics ou wrsne oiwrs sd eew Oud p Ke Vleweer 5 2g istorical Sketc ee yO EE SE er 
Cook. Magnetism and Electricity. Cloth, 48 illastrations..000000000000 0000011) ° 40 | 120Ghent “Wlestrie Telegsaph Popularized. oe 1 50 
sao ga, 4 a rgd Treated Experimentally, Cloth, 100 diagrams............. 1 50 | Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages.... 2 50 
Dechesdl inane a pose mec argues a Steet eee e ee ee ee ee cere neneees : = Loring. A Bnd Bok of the Electro-Magnetic Telegraph. Boards, 50c, cloth, iia 
De Fonvielle. ‘Thunder and Lightning. Cloth, 285 pages . 01.222... Wiiiscee.. 100 | Maver & Davis. "The Quadruplex. Cloth, 126 pages.......:...ssssscsscceccess, 1.50 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride | Mullaly Laying a A no a cae wg Sc Maaign 4 00 
p bo — oe settee tent e eee eens eseteees ste tees ee ee eee eeee tense seeeens 3 60 | Pope. © The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations..... 1 50 
u Moncel. Electro-Magnets. Boards, 50c., English Edition.................... 75 | Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
Dyer. Induction Coils; How Made and How Used. Boards..................... 50 | Sinan le aioe ei traleewash cewcieeases-s #6 Hoe dene enaenesene 5 00 
Electricity Se CO RET TNO OE TRGB... «000.0000 crcceecvorsrsscecceresecsosssescocss 6 00 | Preece &Silveright. Telegraphy. Cloth............ ssh eck atsin'e Makes eames WA 1 50 
Meverctt.. Wilts Ge mveIenl COMSURIIES <a. oc on:cso:cscicnccadececerevsevevceveses 110] Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 5 00 
Faraday. Experimental Researches in Electricity. 8 vols., cloth............+.... 20 00 | Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations.. 1 25 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 | Sauer. Telegraph Wie PN ding. ds vioinsion ele uaa eae win ake es Caooe ee a: 
9 a poe in eng ag meena ee terre revert tines os vines ; 50 | Schwendler. Instructions for Toning Team Lines. 2 vols., cloth, illustrated. 8 00 
eming 8s. 4ectures to Klectrica ISAS... 6. se eee cece eee eee e eee eeeeee 50 | Smith. Manual of Telegraphy. 31 ES AEE TPIS PEMA ee 30 
oe ee a a ae re eee 2 50 lmeiae Seam. ; spt ” oper ih TF me " garde _ SS SR rae are gee 5 60 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations.................. 2 00 | Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 00 | i OE OF UE... 5s dina p.5'sie paid nine aeirete seiwesainmen yess ae 1 50 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 1 00 | Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
Gordon. Four Lectures on Static Electric Induction. Cloth..................08- 80 | Dolbear. The Telephone. si III igs os sa ends asic xc teesicwic eva s'esie 50 
Guthrie. Magnetism and ee ae et ene ears Ot 1 25 Du Moncel. The Telephone, the Microphone and the Phonograph. ‘70 illustra- 
Hamilton. The Origin of Energy, Electrostatics and Magnetism................. 20 Ci er Sie a a lado ath a cin eta pi sine 1 25 
Heap. Electrical Appliances of the Present Day Cloth.... .........seseeeeeeee 2 00 | Lockwood. Practical Information for Telephonists, Cloth............... ...... 1 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 8 00 | Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations........ 4 00 
Hospitalier. The Modern Applications of Electricity. Cloth.................... 8 00 | Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
Harris. Rudimentary Electricity. Flexible, 69 illustrations...................... 60 FAVE, 0 o.6: 00:05 00 + 0:00,0:0'40'9'905 Faeee 99265 F505 500 peice 0 ¥e\se 58a CES b00 00> 8 00 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations....................... 140 | 
Harris. Galvanism, Animal and Voltaic Electricity.................. Wharcatterrs 60 | ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Hering. Winding Magnets for Dynamos. 63 pages...............0-.0-ecce00-0. 125 | ex é : eae 
Jeans. LAVOE OL GO TICUICINUG, 6 5occcccvicceiss cocvedeciccceverceessce jiccnecee Se et & Boulard. The Electric Light. Its History, Production and Application. 5 00 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations..................... 1 50 sea cin Sen ey ae eh ar ae Seen oa lege” age Raa ge he a 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 30 sa Fs ag emg Leggy a aden the Care and Operation 1 00 
Koblrausc:.. Physical Meas ts, with Appendice. solute Electrics Of ESOC LAghs £ ianss. ee Aas egg alles a haa 
Measurements svc enn net reece eres On Absolute Electrical | 4 | Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 0 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, Day. Electric Light Arithmetic. Cloth....... fee A OST A Se ae Th a and dle 40 
oo eek trations, 9 go | Be Gew, Glacer. " Magneto and Dynamo Hlecirie Machines. -°.00.000.0 0.0202, 8 00 
Levendes. Getutions af stien tin Meade ‘ectricity. Clo u Moncel. ectric Lighting. ee a eer ere arr 25 
I Soma F ae * aes = eguetiem aud Electricky. Cloth ...... . 2 Dredge. Electric Illumination.~ 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 7 50 
sightning Flashes and Electric Dashes ......................200-- datineowa es an aie ee 
Lloyd. ‘Treatise on Magnetism.................... ad eis Sy 5 00 Electric Lighting Act, 1882, mo the Paes of ~~ of wees October, 1882 ...... 2 00 
Lock. Workshop Receipts. Devoted mainly to Electrical iM tallovatcal eae. Foote. Economic Value of Electric Lig t anc Power. 0 ee eee 1 00 
‘ jects. Cloth> DLE e 4 iia 7 NaS ¥ si : ; = *, “4 . — , a8 i 2 99 | Gordon. A Practical Treatise on Electric Lighting. Cloth. .ocesseess secs eee ees 4 50 
Mahon. Principles of Electricity x Grierson. Electric Lighting by Water Power.......- Corcccccesvesecevese iereanay 40 
) rinciy en oka dacs ns seer re ean NS ws Sehnert Pe 5 00 jahaae tet : rs 1 00 
Martin & Wetzler. Electric Motor and its Applications, 208 pages, 199 illustrations. 8 00 | Hedge. Precautions to be Adopted on Introducing the Electric Light...........-- = 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, Hedges. Central Station Lighting. Paper.......- s+++reeeeerrrorsrersceree ses 1 00 
rr I 5.05. ssa teie n eclcieisuis dines enisimantn dads 4ceNaee sie 7 50 | Holmes. Practical Electric Lighting. Cloth........-+.+ssee+-+++ re eeeens eee Be 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 Higgs. Magneto and Dynamo Electric Machines. 301 pages.....-.-.-+++--+++-+: 
PRON tetas shes einneics a imo wihcoinie hase Os orp oe aG00 a temas wees eceeeeses 800] Maier, Arc and Glow Lamps...........eeceeseeeereeereeeeeeeeee oe oo eaees oo. = 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations. .... 2 00 | Prescott. Dynamo-Electricity. Cloth........-.....++e+++-+ pe eseeee Jet ee et eeeees 5 00 
—» 2 wig say " mg a ance sv eAleiin AeunlensPOpeN adaud pea ad emis 2 00 | Stephen. Wrinkles in a Bea = ot 23 — Erears : = 
McClure. te ee ENR rs din oie au api so aiesrw'e-w-yia-g'e 319184 $ O08) * b.0184'9)s.05 75 | Schellen. M to-Electric and Dynamo Electric Machines. Oth... ... ee eees 
MONGCRHA, “A CONEY OF MCWIONY, « -cccccvcrscccsctossveceveseessseeseeceess 1 25 Schilling. Present Condition of Electric ern eer re 50 
Merwin. | Patentability of Inventions............... ..0...2.-05. wee ec eeeees .. 600] Thompson. Dynamo-Electric Machines. Ilustrated, boards..........-++--+++++- 50 
a nein _ - og ng re . 250] Thompson. Dynamo Electric Beskaueey. = ie, a. sane? 7 = 
Mi , 2c y s Uses. PND hisd dhivw Sy aida Pitre dca twcle o\00 oe eae ee eee s 1 40 son. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations .... 9 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations........... 60 —— Gulimens Sree Engines, especially as adapted to Electric Lighting 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.. 2 50 Purposes....... ab ld od Sah ben abcd cules i ihteke ow eaten Ger ere sere ecens 2 00 
oo ee i Electric Batteries. Cloth, 55 illustrations..... 250 | Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations........ : ro 
Nipher. eory of Magnetic Measurements........ Be Pe De aie ees = 1001 Du Moncel. Electricity asa Motive Power. Cloth............-.-eeeeeeeeeeeeee: ) 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 fn, Electric Transmission of Energy and its Transformation...............++. 8 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth....... 40 | Urquhart. Electro Motors. Tllustrated.............--. AE Ee Fatenanaee ee 8 00 
— — oe to — tenes i Pedeiaies isis veeeeceeeseessee-. 400] Walker. Practical Dynamo Building for Amateurs............-..+sseeseseeeeees 80 
arnell. ction of Lightning and Means of Defending Life and Property from its . 
"spaces acenmdmmenentaeacaendgnatenten ee on TESTING AND MEASUREMENTS. 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations.............. 4 00 | Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... ......... 1 50 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations...... 3 00 | Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... .....--..+-++-- 5 00 
—_—, Pens of Acoustics ; or, The Phenomena of Sound. Cloth, 288 pages, Lockwood. Electrical Measurements and the Galvanometer. Cloth.............. 1 50 
] oe eyo dep EO, Lslsiois #i8.s'eit)n ssi s-sitisioieisin-sie' oie’ a sidiai8sieoidieo so oei 1 00 | Smith’s. Dynamometric Measurements.................. Pate iee ccceccccccree ee 
eee f ees tae cscs (eee 9 nb a taamee series et ee teen ee eeees 4 00 | Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages..... oa 
Rogers. Magnetism of Iron Vessles. .. Pie eae ve Ra a ; eae i : uli : 50 ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. 
Salomons. The Management MINEO Sree d te o 00 Sa’ cba oe cd obec cb 1 20 | Badt. Bell Hanger’s Hand Book. Practical Infermation and«Suggestions to per- 
Spang. Treatise on Lightning Protection. Cloth, illustrated........ ae Sd ea "5 sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Stewart & Gee. Electricity and Magnetism. 497 pages, 229 illustrations.......... 2 25 SORTASE... S00 DAMON. Fs TI RUIONG. o.5 <6. 5:4.00:0s adeconewendeccaedwawasaan 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 | Bottone. Electric Bells and All About Them. Practical Instruction for Electric 
Tarn. Magnetism and Electricity. A book for students..... .............0000005 80 | Bell Fitters. Over 100 illustrations, 190 pages............cccccccccccvcevecce 
eae eR NN 655555 oors ind trots ers Sates win, 60 deat» wikine: 9:0 \ hoe; ig ad 4 9's 2 00 | Bottone. Electrical Instrument Making for Amateurs..........cceeccecececceeee 2 00 
Thompson. Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- es pepe; ve Cloth, 264 pages............ ~ ace Reheat Bs 8 50 
eRe = ER. Adin FON Alina, Ae Ee Coe ya Sey rer ‘ 25 ore. he Art of Electro-Metallurgy. Cloth, illustrated................-..000.. 2 25 
Thompson. Recent Progress in Dynamo Electric Machinery..................... 50 | Napier. A Manual of Electro-Metaliurgy. CRON a6wswikaasceranrerowenieret ben 8 00 
Thomson, TPWlectro Statics and Magnetia.....occcscscccccvovceseccctocdsesesesese § 00 | Urquhart. LElectrotyping. A Practical Manual..............cccscccssccsccccsess 2 00 
SRG. “DUC ND INE 8 esr ciarsicete nnn sive s.veiaswewaiagea win Heiscaweee es 50 | a aS reer ee ee ee orp 2 00 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............. 1 00 | Wahl. Galvanoplastic Manipulations. Cloth...........ccsiscesccccccccccccccece 7 50 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. Watt. Electro-Metallurgy, Practically Treated. Cloth.............seeeeeeeeeees 1 00 
ee I niet op atcitninin Wale is da ASUS NESTON eb UREe EA hese yeeete-s 2 75 Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations......... eta waeeems 8 50 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages........... $1 00 | Wilson. Stereotyping and Electrotyping. Cloth, 195 pages.........-- -...-+.++ 2 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth...........-...ee+: 2 50} tS=Copi - é 
i ; cot ag er * : : pies of any of the above books will be promptly mailed, POSTAGE PRE- 
Welch. Table of Relative Weights of Copper Conductors.......- .-+++++++++e00 10 | PAID, to any address in the world on receipt of price. mit by Express or Post Office 








Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO. 


P.O. BOX, 33209. 


1S PARK ROW, NEW YORK. 


August 3, 1889 


as. Ge aoe 





August 3, 1889 





ELECTRICA L 





REVIEW 











- EXTRACT FROM THE REPORT 


—— OF — 


DR. SCHUYLER S. WHEELER, 


Oon-— 


[Jnderground fire [,ight \fires in flew York. 


‘he line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for. the 





work was given, ‘The cable was connected to overhead are light wires by 
runuing it up in a two-inch iron pipe fastened to the outside of an ordinary 

electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the sid >- 
wa! and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 


n insulation with age and use, as will be seen from the following test: : 


n. 11th, 1,100 Megohms. 
heb. 12th, 1,800 Megohms. 


rise 
April 12th (including eight arc lam) 
and branch leads), 2,000 Megohms. 
Al’ our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


PA/TENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with tho amount of 
work to be done. 








and in= 


Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. T. J. McTICHE, Manager 


The Thomson-Houston Electric Co., 


‘MANUFACTURERS OF 


DYNAMOS AND ada 


FOR INCANDESCENT LIGHTING. | 


DYNAMOS, AUTOMATIC in OPERATION. 


LONG LIFE LAMPS. 


OFFICRS {| 620 Atlantic Ave., Boston, Mass. 
| 148 Michigan Ave., Ghicago, III. 




















ID EPARTMENT OF E,NGRAVING, 


uasrt CA an 
3sfp™ «Row NEw York. 
_ ELECTRICALENGRAVING, A SPECIALTY. 


STIMATES 
SEN TOR SA cue & ELECTRICAL Fipaviye, 


























Or EverRY DESCR/PTION. 











— THE = 


Double Cylinder law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


ITs NINTH  Y HAR. 





The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other ! 


The Cell contains 214 pints of solution which is nearly 
double that in any other cell! 





No Running Over or Creep- 
ing of Salts. 

No Evaporation. 

No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Costing nothing for_Renew- 
als except for Zinc and 
Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 








4% ins. an, ins. high. 
THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
HIBBARD ELECTRIC M’FC & SUPPLY Cco., Montreal, 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 


for Canada. 


AGENTS : 


The Law Telephone Co,, Sole Makers, 


112 LIBERTY STREET, 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom Ny 
5 to 40 Amperes, 


ick make and 
, reak uncontrol- 
A led by the Handle. 


NEW YORE: 










Y W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 












Shultz Belting company, 


ACTURE 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
Office and ecgeeye Cor. Bismarck and Barton Sts., St. Louis, Mo. 


strech Of end made of leather tanned on the surface only; the interior (which is the fiber and 
huge Y- oy tanned but cowhide "fulled and sotsend by our patent process. Our Belting 
is imore pliable, huge better, transmits more ort than oaz ¢ other, Ae) is the only perfect 

ELT MADE Agents in all cities. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 


. GALLAHER, Secretary. Sole Manufacturers, 
. Goprrey, Gen’!l Manager. 
649 & 951 BROAOWAY, NY. 








. Dowse, Treasurer 





now READS! A NEW WORE I!I! 


A. B. C. oF ELECTRICITY. 


By wM. = HoH. MEADOW CROFT. 
Endorsed by THOS. A. EDISON. 1 volume, limp cloth, fully illustrated ; price, 50 cents. 
WHAT THE Paees | — 
1 rehensive little treatise.”’--N. Y. S 

eS FR an + tg magnificent strides, and this book fills a useful office, in setting forth 

the features and characters of these advances. *_ Brooklyn Times. 
The need of such a book has undoubtedly been felt by many 
‘—T he Age of Steel. 
-N. Y. Herald. 


‘ A book like this should be largely read.* 
“The book is well illustrated, and no pains aaa been spared to make it accurate and reliable through- 


—Electrical Review. 
sm “Tp ataple language the author lays bare the secrets of Electrical science and application."'— Electrical 
World. 
‘A vast amouut of useful importance."’— Washington Post. 
SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 


FRANK F. LOVELL & COMPANY, 142 & 144 Worth St., N. Y 


we predict for it a splendid 


sale 
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TAR IRON TOWER CO. 


FT. WAYNE, IND. 


MANUFACTURERS OF 


TOWERS AND MAST ARMS 


FOR THE 


SUPPORT OF ELECTRIC LAMPS. 


PUBLISHERS OF 


QU Tue AMERICAN ELECTRICAL DIRECTORY. 


Hundreds of our Towrers and Thousands of Mast Arms novrw 
in Use in the United States. 


SEND FOR CIRCULAR AND PRICE LIST. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO, 


25S & 22 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 





























ESTIMATES FURNISHED ON APPLIGATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means_of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. my THT onseanares 














Detailed Estimates made and Contracts taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTED/Y 
oF TNE STANDARD PAINT GO., 
ARG AND INGANDESGENT LIGHTING, 


CENTRAL STATIONS, 59 Maiden Lane, N. Y. 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address, ° 
EUGENE T. LYNCH, Jr., Consulting Engineer, | RALPH L. SHAINWALD, President. 


120 BROADWAY, NEW YORK. 











ELECTRICAL COMPOUNDS. 

















